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Basal Metabolism in Pulmonary 
Tuberculosis.—The basal metabolic rate 
was found normal in all incipient cases of 
pulmonary tuberculosis. In more advanced 
cases a definite increase was observed rather 
regularly. Marked variations were found 
in exudative, febrile lesions. Cachectic 
patients have usually a subnormal rate. A 
normal rate does not permit one to exclude 
the diagnosis of an active tuberculosis, nor 
are the variations in one patient parallel to 
the course of his disease. ‘The determination 
of the basal metabolic rate has no prognostic 
significance.— Beitrige zur Bedeutung der 
Gaswechseluntersuchungen fiir die Klinik der 
Lungentuberkulose,  G. Giegler, Klin. 
Wehnschr., December 3, 1922, vi, 2326.— 
(M. P.) 


Reaction and _ Basal 
Metabolism.—Basal metabolism  deter- 
minations after tuberculin injection are 
fraught with difficulty. Since the values in 


Tuberculin 


the evening are higher than those in the 
morning these are not comparable. There 
was no regularity in the general reaction 
following tuberculin and increased basal 
metabolism. General tuberculin reactions 
and subthreshhold tuberculin doses can 
cause basal-metabolism increases, but in 
most cases these were absent. ‘The curve of 
the basal-metabolism reaction, which was 
mostly tested in juvenile tuberculosis to 
prevent injurious effect, revealed that the 
apex occurred mostly after 24 hours, that is, 
in the evening of the day following injection 
or in the morning of the second day, at times 
also only after the third day. If a new 
tuberculin injection was given before the 
end of the basal-metabolism increase there 
occurred no further increase in basal metab- 
olism even with an outspoken general 
reaction. Variability of the _ basal- 
metabolism reaction prior to injection had 
no influence upon the reaction following 
tuberculin. The injection of proteins, such 
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as 2 cc. of caseosan intramuscularly, if these 
resulted in an increase of the basal metabo- 
lism, caused this within 8 to 10 hours, and 
the reaction was finished at the latest on the 
following day, which would contradict 
Schmidt’s idea as to the identity of the 
reaction with that to tuberculin and other 
protein bodies.—Studien zum Tuberkulin 
Problem. X. Mitt. Tuberkulinreaktion und 
Grundumsatz, A. V. v. Frisch, Beitr. z. 
Klin. d. Tuberk., 1927, lxvi, 550.—(H.J.C.) 


Diseases of Metabolism and Pulmo- 
nary Tuberculosis.—The favorable course 
of tuberculosis in cases of gout and obesity 
is contrasted with conditions in the diabetic 
consumptive. In diabetes a mixed diet is 
used and an absolute indication for insulin 
is only found in the presence of serious 
symptoms. Insulin is not very serviceable 
in the case of the tuberculous diabetic, 
especially not in severe cases. Metabolism 
improved in only 48 per cent of the cases. 
In obesity cases, except for a diminution of 
calories in the diet, medicaments are rarely 
called for. Gouty cases have a relatively 
good prognosis. Atheromatous vascular 
changes are looked upon as unfavorable.— 
Uber den Einfluss der Stoffwechselanomalien 
Diabetes, Fettsucht, Gicht auf die Lungen- 
tuberkulose, H. Wassmund, Beitr. z. Klin. 
d. Tuberk., 1927, lxvii, 552.—(H. J. C.) 


Carbohydrate Metabolism in Pulmo- 
nary Tuberculosis.—In 75 cases of chronic 
pulmonary tuberculosis, of febrile, afebrile 
and healed type, the blood sugar revealed 
no increase, but figures within the lower 
limits of normal. Sugar administered per 
os indicated a disturbance of the blood- 
sugar balance which was associated with 
functional disturbance of the liver. Animal 
experiments showed that in the tuberculous 
organism the liver rapidly loses its property 
of glycogen-formation, Suitable insulin 
treatment improves the glycogen-fixation 
power of the tuberculous.— Kohlehydrat- 
sloffwechsel und Lungentuberkulose, P. 
Hecht, and P. Bonem, Beitr. 2. Klin. d. 
Tuberk., 1927, lxv, 763 —(H. J. C.) 


Glycaemia and Chronic Tuberculosis. 
—The blood-sugar values in 92 cases of 
severe phthisis lay between 0.04 to 0.14 
gm. per cent. Cases with bad prognosis 
were predominantly below 0.08, while those 
with better prognosis were above this. 
These relations are to be attributed to a 
toxic influence of the disease upon the 
pancreas, resulting in hypertrophy of the 
islands of Langerhans.—Uber Glykdmie bei 
chronischer Tuberkulose, M. Borock, P. 
Wowsi and G. Ranzmann, Beitr. z. Klin. d. 
Tuberk., 1927, lxv, 769. —(IT. J. C.) 


best 
results with the insulin fattening treatment 
were obtained in incipient tuberculosis cases 


Insulin in Tuberculosis.—The 


of phlegmatic habitus. In severe cases the 
treatment was entirely without benefit. 
Mild cases experienced good, but not unusual 
weight-increase. In severe and mainly 
exudative cases there was a mild but definite 
hypoglycaemia, while in the other cases the 
figures stayed within normal limits. After 
the determination of the blood sugar values 
10 to 15 units of insulin were given the 
patient one-half hour before meals, depend- 
ing upon the severity of the case. On ac- 
count of Bodmer’s observations of an 
increased insulin hypersensitiveness among 
tuberculosis patients larger doses were 
avoided. The increase in weight is attrib- 
uted to water retention in the tissues. 
Experiments with synthalin showed similar 
weight-increases, although to a less extent. 
With the latter reagent a number of patients 
reacted with vomiting and syncope.— 
Zuckerstoffwechsel und Insulinmast bet Tuber- 
kulose, Schlapper and Kirchner, Beitr. 2. 
Klin. d. Tuberk., 1927, lxvi, 400.—(H. J.C.) 


Insulin in Tuberculosis.—The loss of 
appetite of the tuberculous is associated 
with the insulin mechanism. Insulin fat- 
tening cures are more suitable for the 
stationary, fibroid cases of tuberculosis. As 
the result of the weakening of the chromaffine 
system in tuberculosis there is a greater 
sensitiveness to insulin, and therefore the 
latter must be given cautiously. Focal 
reactions are not to be feared. Insulin is 
indicated when the ordinary climatic and 
feeding cures are contraindicated. Besides 
an action upon carbohydrate metabolism 
there are indications that insulin can also 
have a more direct favorable effect upon the 
tuberculosis. It causes a leucocytosis and 
counteracts the blood-pressure-increasing a.- 
tion of adrenalin. The increased burning of 
sugar aids in neutralizing toxaemia due to 
tuberculous disintegration products.—/nsu- 
linmastkur bei beginnender und bei station- 
drer  Lungentuberkulose, H.  Grossfeld, 
Ztschr. f. Tuberk., 1927, xlvii, 


Fatty Changes in Tuberculous 
Tissues.—Doubly refractive substances 
were rarely found in tubercles in the various 
organs in the cow, sheep, pig and cat. 
Only once were a few such droplets found in 
epithelioid cells at the margin of tubercle. 
Nile-blue-sulphate staining gave variable 
results with rose-red droplets in the proxim- 
ity of necroses, and violet droplets elsewhere. 
Epithelioid cells contain neutral fats, and 
especially isotropic lipoids.—Verfettungsvor- 
gdnge in der tuberkulisen Neubildung und das 
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Arndt-Schulzsche “biologische Grundgesets,” 
kh. Joest, Virchow’s Arch. f. path. Anat., 
1927, cclxiti, 40.—(H. J. C.) 


Lipase in Tissues.—By means of the 
tributyrin method tuberculous granulation 
tissues were found to be richer in lipase than 
other tissues. The value for tuberculous 
tissue was 0.0019, and for nontuberculous 
tissue 0.00071. Tuberculous pus also was 
richer in lipase, but not to such a marked 
extent. The lipase values were not ,depend- 
ent upon lymphocytic content.—Uber Li- 
pase in den Geweben, besonders in den Gran- 
ulations-geweben chirurgischer Tuberkulose, 
H. Takebayashi, Beitr. z. Klin. d. Tuberk., 
1927, Ixvii, 748.—(H1. J. C.) 


Lipolytic Ferment of Blood in Tuber- 
culosis.—There was a relation between 
the outcome of the Pirquet test, the lympho- 
cytic percentage and the amount of lipolytic 
ferment in the blood in tuberculosis, depend- 
ing upon the pathologico-anatomical char- 
acter of the disease. With high-grade 
allergy, lymphocytosis, and a high lipase 
content there was associated a favorable 
cirrhotic-productive form of pulmonary 
tuberculosis, while anergy, with lympho- 
poenia and low lipolytic ferments occurred 
in unfavorable exudative forms of the disease. 
—Das lipolytische Ferment des Blutes, die 
Lymphocyten und die Pirquetsche Reaktion 
bet Tuberkulose, N. Gegetchkori, Ztschr. f. 
Tuberk., 1927, xlviii, 460.—( 11. J. C.) 


Cholesterin in Blood in Pulmonary 
Tuberculosis.—In pulmonary tuberculosis 
there occurs a normal, hypercholesterinae- 
mia and hypocholesterinaemia. Increased 
tuberculin hypersensitiveness usually goes 
hand in hand with hypocholesterinaemia.— 
Cholesterinuntersuchungen im  Blute von 
Lungenkranken, Marie v. Babarcey, Beitr. 
z. Klin. d. Tuberk., 1927, Ixvi, 568.— 


Monocytes in Pulmonary Tubercu- 
losis.—The reticulo-endothelial system, 
that is, the active mesenchyme, is the 
matrix for the production of defensive fer- 
ments. Infective stimuli activate resting 
mesenchymal elements; the same thing is 
true of all substances which are used in 
so called Reiztherapie. From a progrostic 
and therapeutic point of view, it would be of 
great interest to know in every patient the 
condition and the reactivity of the reticulo- 
endothelial system. Functional tests, based 
on the ability of these cells to store particu- 
late matter, are unreliable, since the function 
tested is not identical with the immunobio- 
logical reactions. ‘The cytological examina- 


tion of the content of cutaneous blebs 
produced by cantharides yields some infor- 
mation as to the inflammatory response. 
In practical application, it is not more 
successful than the determination of the 
qualitative leucocytic formula according to 
Schilling. Newer haemotological studies 
have rather definitely shown that reticulo- 
endothelial cells occur in the peripheral 
blood in addition to the myeloid and lymph- 
oid elements. ‘These mesenchymal cells, 
according to some authors, are capable of 
producing all the various blood-cells; they 
may develop into typical blood monocytes, 
or they may exhibit a granulocytic or a 
lymphocytic tendency. According to Schil- 
ling, the three systems of white cells react 
in a definite and regular manner. in chronic 
infections. The stage of the most intensive 
microbic attack is characterized by the 
“neutrophilic phase of fight” (neutrophile 
Kampf phase), with neutrophilia and shifting 
of the blood picture to the left; a “lympho- 
cytic phase of healing” (lymphocyldre 
IIecilphase) indicates successful defense; 
between these two phases is observed the 
“monocytic defensive phase (monocytdre 
Abwehr, oder Uberwindungsphase) with 
absolute and relative monocytosis. This 
general scheme is observed in tuberculosis, 
but its analysis is frequently difficult because 
the chronological sequence is often inter- 
rupted by acute exacerbations. Character- 
istic leucocytic curves are obtained when 
the course of the disease is influenced bene- 
ficially by stimulation therapy. A French 
preparation, hémoplase, a protoplasmic prod- 
uct from blood-cells of animals resistant to 
tuberculosis, was administered to 140 pa- 
tients. In accordance with French authors, 
this preparation reduced toxaemic symptoms 
promptly. Its influence on the blood-picture 
was studied in detail. It is not sufficient 
only to count the monocytes; they must be 
diflerentiated qualitatively into young and 
old forms. The highest percentage of young 
monocytes was found regularly before the 
highest percentage of total monocytes was 
reached; the latter coincided with a decline 
in the young forms. Increasing total 
monocytes with decreasing young forms is 
prognostically favorable; this phenomenon 
occurs simultaneously with a decrease in 
neutrophiles and a beginning lymphocytosis. 
‘I welve leucocytic curves are reproduced and 
discussed in detail. The conclusion is 
reached that such studies permit one to 
judge the functional condition of the reticulo- 
endothelial system, and that the behavior 
of the monocytes is the most important 
factor in the qualitative haematology in 
tuberculosis.—Uber die Stellung der mono- 
zyliren Reaktion in der Leukozytenbildkurve 
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der chronischen 
Mattausch, Wien. klin. 
3, 1928, xli, 624.—(M. P.) 


Lungentuberkulose, F. 
Wehnschr., 


Influence of Various Tuberculins on 
Leucocytes.—This is a verification of the 
well-known reaction of the leucocytes 
following tuberculin applications, especially 
resulting in a lymphocytosis and monocy- 
tosis with a shift to the right. A comparison 
of various and variously applied tuberculin, 
such as tuberculinum Merck, Cutituberkulin, 
Ektebin-Moro, Linimentum Petruschky and 
Ponndorf’s vaccine, showed differences. 
While with Ponndorf’s vaccine the effect 
upon the leucocytes was rapid, after Moro’s 
ointment it was noticeable only after one to 
two days.—Uber den Einfluss verschiedener 
Tuberkuline auf das weisse Blutbild bei 
Lungenkranken. (Auf Grund systematischer 
Blutbilduntersuchungen bei 30 Patienten der 
Knappschaftsheilst. Siilzhayn.),J. Behmann, 
Beitr. 2. Klin. d. Tuberk., 1927, Ixvii 
678.—(H. J. C.) 


Effect of Tuberculin on Leucocytes.— 
Two groups of cases were studied by the 
author. The first group were allergic 
patients with clinical tuberculosis, and the 
second group nonallergic patients without 
clinical tuberculosis. In the first group 
there always occured a leucocytosis follow- 
ing the administration of Old Tuberculin, 
there being an increase of the neutrophiles 
and a diminution of the eosinophiles and 
lymphocytes. The behavior of the cosino- 
philes and lymphocytes depended upon the 
grade of reaction. With a marked reaction 
there was a relative and absolute diminution 
while with a mild reaction there was a 
relative diminution. The leucocytic changes 
were regarded as being due to the inflamma- 
tory focal changes produced by the tuberculin 
reaction. The group of nonallergic cases 
showed no reaction in the leucocytes in 
spite of the administration of large doses 
of tuberculin, this result being viewed as an 
indication of the specificity of the tuberculin 
reaction.—Uber die Verdnderungen des 
weissen Blutbildes nach Alttuberkulingaben 
(Zugleich ein Beitrag zur Spezifitdt der 
AT-Reaktion), I]. Fortig and I. Wehsarg, 
Beitr. z. Klin. d. Tuberk., 1927, lxv, 752.— 
(2.7.63 


Toxic Changes in Leucocytes in 
Tuberculosis.—Toxic changes are de- 
scribed in the leucocytes in tuberculosis. 
The nucleus of the neutrophiles is stained 
more weakly and the chromatin appears 
washed out. In the protoplasm there appear 
variously large dark violet or black granules. 
Frequently the reddish ground-tone of the 


protoplasm is changed, and in severe cases 
it can be a dirty gray or grayish-brown color. 
The formation of vacuoles is not frequent. 
At times unequal sizes of neutrophiles are 
observed. The other leucocytes show no 
changes.— Toxische Verénderungen an 
Leukocyten bet Tuberkulose, A. I. Maver, 
“Atschr.f. Tuberk., 1927, xlvi, 337. —(II. J.C.) 


Blood Platelets in Pulmonary Tuber- 
culosis.—In pulmonary tuberculosis the 
thrombocytes show different color and 
numerical relations than they do in the 
healthy. Even though it cannot be said 
that there is an individuality of the quanti- 
tative relations to the thrombocytes in 
pulmonary tuberculosis there appears to be 
an increase in the case of exudative processes 
and a decrease in productive processes. The 
appearance or increase of microthrombocytes 
as giant and spindle-form blood platelets, 
and an increase of weakly basophilic and 
basophilic blood platelets is a further 
characteristic of pulmonary tuberculosis. 
Immature thrombocytic forms (a shift to 
the left) can be observed in all forms of 
tuberculosis.— Blut plattchenuntersuchungen 
bet Lungentuberkulose, L. Vajda, Ztschr. f. 
Tuberk., 1927, xlviti, 235.—( II. J. C.) 


Blood Groups and Tuberculosis.— 
The blood of 200 female patients suffering 
from pulmonary tuberculosis was typed. 
They all were natives of Upper Silesia. ‘The 
relative distribution in the four groups was 
the same as in the general population of 
this region. In agreement with previous 
workers, a predilection for tuberculosis could 
not be established for any one group.— 
Blutgruppen und Tuberkulose, F. Ernst, 
Klin. Wehnschr., May 27, 1928, vii, 1036.— 
(M. P.) 


Blood Groups in Tuberculosis.—Its 
inheritability, individual differences, and 
constancy make the phenomenon of iso- 
haemoagglutination an earmark of constitu- 
tion, and from this standpoint it is of interest 
in tuberculosis. On account of the great 
variation of the blood groups in Germany, 
the author examined only patients in the 
vicinity of Berlin. Among 667 cases ex- 
amined 41.7 per cent were of group 1, 
39.5 per cent of group 2, 13.9 per cent of 
group 3, and 4.9 per cent of group 4. Classi- 
fied according to Turban-Gerhardt or the 
pathologico-anatomical division into pro- 
ductive, exudative and cirrhotic forms, 
there were found no differences inthe distri- 
bution of the blood groups.—Uber Blut- 
gruppen bei Tuberkulose, I. Mitt., O. Con- 
nerth, Ztschr. f. Tuberk., 1927, xlviii, 140.— 
CH. 
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Blood Groups in Tuberculosis.—Blood- 
group examinations were made on 10,070 
patients, of which 555 had no active signs of 
tuberculosis, and 250 were bacillus-positive. 
Persons of blood group 2 appeared to have 
a greater predisposition and of group 4 a 
lesser tendency to the development of 
tuberculosis.— Blutgruppenbestimmung und 
Tuberkulose, B. Kallabis, Beitr. z. Klin. ad. 
Tuberk., 1927, lxvi, 391,—(H. J.C.) 


Bacterial Antagonisms.—Under con- 
ditions of starvation bacteria can derive the 
lacking nitrogen from living bacteria, es- 
pecially the gram-positive proteolytic forms, 
which become antagonists of the gram- 
positive peptolytic forms, and are digested 
by a bacteriolytic substance which is freed 
into the filtrate. Yeasts become the 
antagonists of bacteria in a sugar-containing 
but nitrogen-free medium, and can digest 
not only gram-positive and gram-negative 
bacteria but also tubercle bacilli. In 
nitrogen and carbohydrate-free media the 
yeasts are digested by the bacteria. In 
water-agar tubercle bacilli are digested by 
proteolytic bacteria. The lytic substances 
formed by the antagonists are of fermenta- 
tive nature and are destroyed at 55 to 60°C. 
In guinea pigs, injected with 90,000 to 
9,000,000 tubercle bacilli suspended in 10 cc. 
of lytic susbstances developed by yeast during 
the digestion of tubercle bacilli, there results 
no infection. Toward subsequent reinfec- 
tion there is, however, no absolute immunity, 
but the course of the infection is less severe 
than in controls.—Uber erzwunyene Antag- 
onisten, V. Mitt., I. Schiller, Centralbl. f. 
Bakt., Abt. I., Orig., 1927, 304.—(II. J. C.) 


Chemical Sterilization of Milk 
Bottles.—This investigation was under- 
taken to determine the efficiency of certain 
chemicals in sterilizing milk bottles infected 
with tubercle bacilli. The serving of milk 
in bottles directly to tuberculosis patients 
offers an opportunity for contamination 
with tubercle bacilli. An efficient mechani- 
cal washing process reduces the number of 
tubercle bacilli but cannot be relied upon to 
remove all such microérganisms. ‘The addi- 
tion of calcium hypochlorite to the rinse- 
water reduces the ordinary bacterial count, 
but there is some doubt as to whether it 
will kill tubercle bacilli in the strength 
ordinarily used. In experiment 1 the 
efficiency of calcium hypochlorite as a 
bactericidal agent for tubercle bacilli was 
investigated. Sputum containing 7 to 12 
bacilli per microscopic field was rendered 
homogeneous by shaking. Two guinea 
pigs inoculated with 0.25 cc. of this sputum 


showed marked tuberculous lesions on 
autopsy three weeks after inoculation. One- 
half cubic centimetre of the above sputum 
was pipetted into each of 13 pint milk 
bottles. ‘To one group of four bottles was 
added 250 cc. of calcium hypochlorite con- 
taining 10 parts per million of available 
chlorine. The bottles were shaken and 
allowed to stand for one-half, one, two and 
five minutes, respectively. At the end of 
the time-limit sufiicient sodium thiosulphate 
was added to neutralize the chlorine, 
centrifugated at 2500 r.p.m. for fifteen 
minutes, and two guinea pigs were inoculated 
with the sediment from each bottle. One 
animal from each pair was killed and autop- 
sied on the seventeenth day after the inocu- 
lation and its mate on the twenty-third 
day. ‘Two other groups of four bottles 
with 250 cc. of calcium hypochlorite con- 
taining 20 p.p.m. and 30 p.p.m. of available 
chlorine, respectively, were treated in the 
same way. In the remaining bottle, which 
was used as a control, was added 250 cc. of 
calcium hypochlorite containing 30 p.p.m. 
of available chlorine neutralized with 
sodium thiosulphate. All the animals 
showed extensive lesions of tuberculosis. 
In experiment 2, the same procedure was 
followed as above, using chloramine. The 
amounts of available chlorine were as follows: 
7. 28.5, 53 and 93 p.p.m., and the time 
of exposure one, three and five minutes. 
The results were as follows: All the animals 
develeped tuberculosis in the 7 and 53 
p.p.m. groups. In the 28.5 p.p.m. group 
the animals receiving the material from the 
five-minute exposure were negative and the 
others positive. In the 95 p.p.m. group the 
animals receiving the material from the one- 
minute exposure were positive and the others 
were negative. Some difficulty was encount- 
ered in centrifugating the flaky sediment, 
which may account for the negative finding 
in the 28.5 p.p.m. group. In experiment 3 
the same procedure was followed except for 
the following minor changes: /: One-half 
pint bottles were used, so that the solution 
would entirely fill the bottle. 2: In neu- 
tralizing the chlorine sterile glass rods were 
used for mixing. 3: The solutions were first 
centrifugated in 250-cc. amounts, and the 
supernatant fluid decanted to 15 cc. and 
then centrifugated in a 15-cc. tube. Calcium 
hypochlorite was again found to be unsuc- 
cessful in destroying the tubercle bacilli in 
the dilutions used (500 p.p.m. for one-half 
minute, 300 p.p.m. for one minute, and 
106 p.p.m. for three minutes). Chloramine 
solutions containing 219 and 396 p.p.m. 
killed tubercle bacilli in one-half minute; 
93 p.p.m. did not kill the bacilli in one 
minute, but 177 and 219 p.p.m. was effective, 
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and 93 p.p.m. kilied in three minutes. 
Conclusions: Calcium-hypochlorite solutions, 
containing up to 500 p.p.m. of available 
chlorine, cannot be depended upon to 
destroy human tubercle bacilli in a short 
time. Chloramine in a strength of 93 to 
95 p.p.m. for a period of three minutes is 
effective. Stronger solutions applied for 
a shorter time are also effective. The 
results of this investigation should not be 
interpreted to apply to substances or con- 
ditions other than those included in this 
study.—Chemical Sterilization of Milk Bot- 
les in Relation to Tubercle Bacilli, Ik. M. 
Wade and H. A. Whittaker, J. Bact., March, 
1928, xv, 189.—(I’. G. P.) 


Atypical Strain of Alleged Tubercle 
Bacillus.—lor some years the tubercle ba- 
cillus has been the object of laboratory studies 
tending to modify profoundly previous con- 
ceptions. Bacteriological treatises were in 
accord in saying that the bacillus had the 
form of a nonmotile slender rod, indistinguish- 
able until stained, when it appeared slightly 
wavy or granular, thicker, and uneven in its 
staining, showing transparent portions re- 
sembling granules, which Much regarded as 
spores, and that its enveloping membrane is 
in part made up of fatty substances and a sort 
of wax, difficult to stain with certain aniline 
substances but retaining this stain, once 


taken, against the action of decolorizing 


agents. It was known that its morphologi- 
cal characteristics were notably influenced 
by the chemical composition of artificial 
media. The recent work of Vaudremer, 
Bezancgon and Philibert, d’Arloing, Ferran 
and others, has profoundly modified our 
scientific conceptions on heredity, contagion 
and prophylaxis. Their researches have 
shown that the bacillus is rather a complex 
parasite, comprising three sorts of elements: 
(1) a lattice-work of filaments, (2) bacillary 
elements, and (3) chromophile corpuscles. 
Bezancon and Philibert have shown that the 
veil or surface of a bouillon culture is made 
up of a non-acid-fast lattice-work, staining 
blue and termed cyanophile substance. As 
the culture develops, bacillary elements 
appear, among which are seen chromophile 
corpuscles. In old cultures only the latter 
are seen. Vaudremer has shown that it is 
possible to grow on many kinds of media 
non-acid-fast forms, which retake this 
character when planted on_ glycerinated 
potato. Bacilli which have lost their acid- 
fastness do not produce tuberculin. Finally 
he has shown that there are quite small 
forms which traverse porcelain filters, and 
that these are capable of infecting guinea 
pigs. The infection shows itself as (1) 
classical nodular and caseous lesions, and 


(2) absence of typical lesions in female 
guinea pigs but appearance of lesions in the 
offspring, acid-fast bacilli being recoverable 
from the tracheobronchial, cervical and 
lumbar lymph nodes, and the animals dying 
in the course of a few months. These 
filterable forms can traverse the placenta, 
and inoculation with them causes no adenitis 
near the site of inoculation. Dascotte, at 
the beginning of the present study, inocu- 
lated Petrofi’s medium systematically with 
the sputum of patients of the Sanatorium 
Warocqué, each specimen being first carefully 
examined by Hermann’s method. One day 
he was struck by the large number and 
extremely long form of the bacilli in the 
sputum of one patient, whose general condi- 
tion was good despite extensive tuberculous 
involvement. This bacillus was planted 
on glycerinated potato and the surface 
film replanted on mineralized glycerine 
bouillon (formula given). Successive re- 
plantations were made on the same medium, 
its rate of growth becoming accelerated, 
until a complete veil or film appeared at the 
end of two days’ incubation, giving a char- 
acteristic odor. This bacillus now could be 
grown in twenty-four hours on Petroff’s 
medium, ordinary gelatine, plain and glycer- 
inated serum, potato and plain bouillon, and 
peptone water. The young forms were 
short, stain with phenol-crystal-violet and 
Ziehl’s stain and lightly with phenol- 
thionin. They take Gram’s stain. Older 
cultures show longer curved forms and 
finally mycelial forms. Cultures on liquid 
media generally lose their acid-fastness, 
which is regained little by little by insemina- 
tion on solid media. Also, as the cultures 
age, chromophile corpuscles develop, espe- 
cially on Petrofi’s medium and glycerinated 
serum. They appear after five days’ 
cultivation at 37°C. The bacillus of the 
bouillon film does not appear to produce 
tuberculin. It does not tuberculize on 
subcutaneous inoculation, but produces an 
infiltration, which makes the animal ill for 
about a week, and then leaves a small nodule 
or ulcer. Inoculation or ingestion of cul- 
tures on Petrofi’s medium and glycerinated 
serum does not provoke nodular or caseous 
lesions, but causes symptoms of an infection, 
with wasting and mesenteric lymphadenitis, 
and emulsion of these lymph nodes shows 
numerous bacillary forms, more or less 
acid-fast. The aforesaid bacillus yields an 
excellent antigen for the complement- 
deviation test. A culture-film of three or 
four days is dried in the oven at 37°C., 
pulverized and emulsified for forty-eight 
hours in a mixer with glass beads, and made 
up in strength of 1 mgm. per 3 cc. of saline 
solution, heated to 56°C. for one hour. 
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Besredka’s technique is followed, using 
0.2 cc. of patient’s serum and 0.5 cc. of the 
emulsion. Therapeutic Experiments: These 
were begun in 1922. A portion of the film- 
culture grown for four days on the medium 
described is removed and triturated to a 
fine homogeneous emulsion in physiological 
salt solution and heated for one hour at 56°C. 
Different strengths are prepared by weight 
and treatment is begun with a weak dose, 
always preceded by a cutireaction, as are 
the succeeding doses. Injections are given 
every three weeks. They are followed by a 
more or less pronounced local reaction, usu- 
ally proportional to the intensity of the 
cutireaction. Sometimes there is a veritable 
Koch phenomenon. In the sensitive there 
is usually also a slight headache and some- 
times elevation of temperature with tempo- 
rarily increased sputum. Subsequently the 
latter diminishes and there is eupnoea and 
improvement in the general state. The 
lesions retrogress or become stabilized. 
Particularly encouraging results are obtained 
in fibrous tuberculosis and _ tuberculous 
asthma. In 1925 there were treated 71 of 
the former and 22 of the latter. Of the 71, 
there were 21 clinical cures, 35 improved, and 
17 not influenced; of the 22, attacks disap- 
peared in 7, previously not benefited by 
iodide, belladonna, adrenalin and pituitary 
extract, while in 12 they were greatly re- 
lieved. Several case histories are cited. 
It is also added that certain cases of anal 
fistula, and bone, joint and lymph-node 
tuberculosis, have yielded very satisfactory 
results from  treatment.—Contribution d 
Vétude de la biologie et de la morphologie du 
bacille de Koch, Dascotte, Rev. Belge d. | 
Tuberc., March-May, 1926, xvii, 83.— 
(A. P.) 


Comparison of Potato and Egg Cul- 
ture Media.—Glycerine-potato and _ the 
egg media of Petroff, of Dorset, and of 
Lubenau were tested in growing tubercle 
bacilli. The glycerine-potato medium was 
cheaper and more simply prepared, but was 
dependent upon the quality of the potatoes 
as well as the period of the year. Egg 
media are more expensive but more uniform. 
In 60 positive experiments, in which pure 
cultures were isolated from pathological 
material, both types of media gave the same 
number of positive findings, and in spite of 
the fact that the strains were different, as 
proved by continuous culture. Growth on 
egg medium was more profuse and sometimes 
more rapid, while on glycerin potato it was 
more certain.—Zur Ndhrbodenfrage der 
Tuberkelbacillen, R. Meller, Ztschr. f. 
Tuberk., 1927, xlviii, 137.—( I]. J. C.) 


Tubercle Bacilli in Latent Lesions.— 
Postmortem studies show lesions in many 
individuals with characteristics indicating 
that they are tuberculous in origin. Many 
of these lesions are apparently completely 
healed. Since they furnished evidence of 
past infection it is desirable to determine 
whether they contain living tubercle bacilli 
and are a possible source of dissemination. 
There are two important types of pulmonary 
tuberculosis: /: A childhood type situated 
in any part of the lung and associated with 
corresponding lesions in adjacent lymph 
nodes. 2: An adult type, having its origin 
at the apex of the lung and unaccompanied 
by tuberculosis of the lymph nodes. In 
order to determine whether the adult type 
of the disease has its origin in the focal 
lesions of childhood, it is desirable to know 
whether these lesions contain living tubercle 
bacilli at the time when the adult type makes ‘ 
its appearance. It is now well known that 
normal lymph nodes of children often con- 
tain living tubercle bacilli capable of produc- 
ing tuberculosis in small animals. The 
present study has to do with the examination 
by guinea-pig inoculation of approximately 
304 lesions from the‘lungs of 169 persons 
received from the Pennsylvania Hospital. 
These lungs were obtained from persons who 
died from diseases other than tuberculosis. 
Small pieces of the lesions to be inoculated 
were ground up in a sterile mortar with from 
2 to 3 cc. of physiological salt solution. Of 
the suspension obtained, 1 cc. was injected 
into the groin of each of two guinea pigs. 
When the animals became tuberculous, cul- 
tures were obtained in all but two instances. 
Focal lesions were classified as caseous, 
caseous encapsulated, caseous calcified and 
calcified. Lesions of lungs and of tracheo- 
bronchial lymph nodes were classified 
separately. Apical lesions were listed as 
(a) fibrous scars of the pleura, when the 
pleura and a thin layer of underlying tissue 
were implicated in the lesions; (b) fibrous 
scars of the apex; (c) fibrocaseous tubercu- 
losis of the apex; (d) fibrocaseous and calci- 
fied tuberculosis of the apex; (e) fibrous and 
calcified scars of the apex. Tuberculosis 
was regarded as latent when it was unac- 
companied by symptoms or physical signs 
recognized by the physician. The results 
of each inoculation, character of the lesion 
or lesions, cause of death, etc., are carefully 
tabulated. Fibrous scars of the apical 
pleura do not have any macroscopic char- 
acteristics which serve to show their tuber- 
culous origin and it is possible that they may 
be produced by causes other than tubercu- 
losis. Neither was tuberculosis recognized 
histologically in any of the scars examined. 
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These scars consist of wedges or irregularly 
shaped strands of fibrous tissue penetrating 
from the pleura to a variable distance within 
the lung substance. Nevertheless, nearly 
one-fourth were found to contain living 
tubercle bacilli. The autopsies with lesions 
from which living tubercle bacilli were 
obtained were classified as follows: Race: 
White, 31.2 per cent; colored, 38.6 per cent. 
Sex: Male, 35.5 per cent; female, 27.4 per 
cent. Age: The fifth decade yielded the 
highest percentage, 43.5 per cent (of twenty- 


three), and the second decade, the lowest, 


25 per cent (of four). The incidence is given 
of tuberculous lesions with the characters 
of tuberculosis of childhood and which, when 
found in the lungs of adults, perhaps with 
few exceptions, had been present during a 
period of years. These lesions occurred as 
circumscribed foci in any part of the lungs 
or in the adjacent lymph nodes and did not 
include fresh caseous lesions. Combining 
the figures for lungs and lymph nodes, 
tubercle bacilli were found in 33.3 per cent 
of caseous lesions which were in part fibrotic, 
in 23.3 per cent of caseous encapsulated 
nodules, in 4.4 per cent of caseous calcified 
nodules, and in 20 per cent of calcified nod- 
ules. In three-fourths of the fibrocaseous 
tuberculosis of the apex, living tubercle 
bacilli were found. With the appearance 
of calcification (fibrocaseous calcified tuber- 
culosis), the incidence of living tubercle 
bacilli was diminished, but remained high, 
namely 50 per cent. It is probable that the 
positive results obtained with the calcified 
nodules are caused by tubercle bacilli de- 
rived by dissemination from coexisting 
tuberculous lesions of the apex. The micro- 
organism may be present not in the nodule 
itself, but in the tissues surrounding it. 
This tissue was not sterilized before inocula- 
tion for fear of injuring any bacilli within the 
calcified nodule. Of calcified nodules re- 
moved from the lungs of which one or both 
apices contained fibrocaseous lesions, 29.2 
per cent caused tuberculosis in guinea pigs; 
with fibrous scar in the apex, 30.2 per cent. 
Only 8.1 per cent of calcified nodules derived 
from lungs without apical lesions proved 
positive on inoculation. Another table 
shows the frequency with which living tuber- 
cle bacilli were found in lung apices, bases 
and tracheobronchial lymph nodes which 
did not contain tuberculous lesions (on 
histological examination). Apical tissue was 
never entirely normal, however, showing 
accumulation of coal pigment and the pres- 
ence of fibrous tissue unassociated with 
anthracosis and replacing the alveoli. The 
basal tissues injected usually showed some 
fibrosis and deposit of coal dust. The lymph 
nodes almost invariably showed advanced 


anthracosis with some fibrosis. The apex 
of the lung showed living tubercle bacilli in 
8 out of 22 examined (36.4 per cent), the 
base of the lung in 9 out of 29 (31 per cent), 
and the bronchial lymph nodes in 9 out of 
36 (25 per cent). It must be remembered 
that the tissue was obtained from persons 
who died from causes other than tuberculo- 
sis, but the lungs used for the study were 
otherwise unselected. In view of the wide- 
spread distribution of latent tuberculosis, it 
was not possible to exclude lungs which 
contained tuberculous lesions but were 
obtained from persons in whom tuberculosis 
was not recognized during life. In the per- 
formance of the autopsies from which the 
material studied was obtained there is the 
possibility that tubercle bacilli may have 
been transferred by mechanical processes 
from lungs with advanced tuberculosis to 
others in which none is apparent. The 
observations presented in the article are 
contingent on the exclusion of this technical 
error, and laborious precautions have been 
taken to avoid it. Summary: 1; Latent 
fibrocaseous tuberculous lesions of the 
pulmonary apex in most instances contain 
living tubercle bacilli. 2: Many fibrous 
scars of the apices (approximately one- 
fourth) contain living tubercle bacilli even 
though they do not exhibit gross or micro- 
scopic evidence of tuberculosis. 3: Caseous, 
encapsulated or calcified tuberculous nodules 
of lungs and lymph nodes seldom (in 9 per 
cent of the cases) produce tuberculosis when 
inoculated into guinea pigs unless they are 
derived from lungs in which there is an 
apical lesion. 4: Lung tissue from the apex 
or base of the lungs and also tracheobronchial 
lymph nodes in which tuberculous lesions are 
not present often cause tuberculosis when 
inoculated into guinea pigs. 5: Living 
tubercle bacilli are found in one or another 
part in slightly less than one-half of all 
persons. 6: Living tubercle bacilli, demon- 
strated by animal inoculation from caseous 
encapsulated or calcified lesions of lungs or 
tracheobronchial lymph nodes are derived, 
with few if any exceptions, from the adherent 
lung or lymphoid tissue and not from the 
lesion itself—Tubercle Bacilli in Latent 
Tuberculous Lesions and in Lung Tissue 
without Tuberculous Lesions, E. L. Opie and 
J. D. Aronson, Arch. Path. & Lab. Med., 
July, 1927, iv, 1—(J. S. W.) 


Vitamines and Tubercle Bacilli. I.— 
Very little work has been done on the rela- 
tion of the food accessory substances or 
vitamines to the growth of tubercle bacilli. 
In order to study the vitamine requirements 
of the tubercle bacillus it is essential to know 
the smallest amount of seeding necessary 


ABSTRACTS OF TUBERCULOSIS 9 


to obtain a successful growth. With this 
established, the presence or absence of a 
growth stimulant in a substance under 
consideration can be determined by adding 
the substance to a standard contro] medium 
and noting acceleration or retardation of 
growth as the case may be. Uniformity of 
method of seeding can best be obtained by 
using the suspension method of inoculating 
the culture medium. Long’s synthetic 
medium, modified so as to contain 2.5 per 
cent of agar, was used as the standard 
control medium. This medium, when 
seeded uniformly with just enough of the 
suspension to form a thin moist film, gave 
definite growth with suspensions containing 
50 mgm. or more of bacilli per cc., but no 
growth with suspensions containing 10 mgm. 
or less per cc. of suspension. Avirulent 
human and bovine strains of tubercle bacilli 
were used in these determinations. Media 
containing various complex organic nutrient 
substances, such as Dorset’s egg, Petroff’s 
and glycerine-agar media, gave a growth 
with suspensions containing 10 mgm. of 
bacilli or even less per cc. To throw light 
on the question of whether tubercle bacilli 
contain within their cells growth-promoting 
substances, various dilutions of an acetone 
extract and a water extract of tubercle bacilli 
were added to the test medium and their 
influence on the growth of bacilli noted. 
To determine whether the growth of tubercle 
bacilli is influenced by their metabolic 
or autolytic products, the effect of a tuber- 
culin preparation on the growth of tubercle 
bacilli was noted. Also heat-killed bacilli 
were added to the test medium. None of 
these substances appeared to have a stimu- 
lating effect on the growth of the bacilli. 
As all of these substances tested had been 
subject to heat in their production, a 
suspension of bacilli killed by immersion 
in alcohol and ether was added to the test 
medium. The growth on this medium did 
not differ appreciably from that of the 
controls, thus bearing out the preceding 
experiments and indicating an absence of 
growth-promoting principles in the tubercle 
bacilli themselves. It is concluded that the 
essential factor for the growth of the bacilli 
comes from a source other than the bacilli.— 
Food Accessory Substances (Vitamins) and 
Tubercle Bacilli. I. Do Tubercle Bacilli 
Contain or Produce Growth Promoting 
Substances? N. Uvyei, J. Infect. Dis., 
March, 1927, xi, 425.—(J. S. W.) 


Vitamines and Tubercle Bacilli. II.— 
The results of many investigations indicate 
that water-soluble B or a vitamine of similar 
nature is essential to the growth of patho- 
genic and nonpathogenic bacteria. With 


the exception of the work of Long with 
commercial yeast vitamines, no study of this 
nature has been made on tubercle bacilli. 
The present investigation was concerned 
with the relation of the commonly known 
vitamines to the growth of tubercle bacilli. 
Long’s synthetic medium, with the addition 
of 2.5 per cent agar, was used as the basic or 
control medium, and to this was added 
different amounts of substances known to 
contain one or two different type of vita- 
mines. The media were seeded with tubercle 
bacilli in suspensions containing 30 mgm. of 
young actively growing bacilli per cubic 
centimetre. The vitamine accessory sub- 
stances used were as follows: /: Oscodal, 
a codliver oil concentrate that is known to 
contain fat-soluble A and vitamine D 
(antirachitic). 2: Harris’s yeast vitamine 
(water-soluble B). 3: Orange juice. 4: 
Tomato juice. 5: Cabbage juice. The 
three last are rich in water-soluble B vita- 
mine and in C vitamine (antiscorbutic). 
The codliver oil concentrate (Oscodal) ex- 
erted only an indifferent effect on the growth 
of tubercle bacilli, while all the other 
substances, containing vitamines B or C in 
large amounts, had a markedly favorable 
influence on the growth of tubercle bacilli 
in vitro. The stimulating effect was ob- 
served with concentrations of 1:1000 for the 
Harris’ yeast vitamine, 1:100 for the orange 
juice and tomato juice and 1:20 for the 
cabbage juice.—Food Accessory Substances 
(Vitamins) and Tubercle Bacilli. II. The 
Effect of the Commonly Known Vitamins on 
the Growth of Tubercle Bacilli, N. Uyei, J. 
Infect. Dis., March, 1927, xi, 433.—(J. S. W.) 


Antigenic Properties and Virulence 
among Mammalian Tubercle Bacilli.— 
Certain human and bovine strains of 
mycobacterium tuberculosis, which in respect 
to virulence are atypical, were subjected to a 
serological study by a greater diversity of 
method than has been brought to bear on this 
problem heretofore. The antigenic proper- 
ties of five strains of mammalian tubercle 
bacilli described as avirulent are compared 
with a human strain of low virulence, H37, 
and a bovine strain of high virulence, Bo- 
vine C. The technique used included the 
following steps: /: Antisera were prepared 
by immunization of rabbits with each of the 
bacterial strains. Immunization of the 
rabbits was effected by inoculation with 
living bacilli followed by intravenous and 
intraperitoneal injections of heat-killed 
bacilli. 2: The sera were studied in pairs. 
Two antisera were adsorbed by the two 
corresponding bacterial strains; all the 
possible combinations of serum and adsorb- 
ing microérganism being made. 3: The 
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unadsorbed and adsorbed sera were tested 
with homologous and heterologous micro- 
organisms by (a) complement fixation, (b) 
agglutination, (c) resuspension (of agglutin- 
ated bacilli), and (d) in a few cases by the 
interface reaction in which washed bacilli 
were studied in the phase boundary between 
the NaCl solution and an oil, tricaprylin. 
The results of these tests are presented 
graphically. The avirulent tubercle bacilli 
employed in this study were the following 
strains: BCG (bacillus of Calmette and 
Guérin) which is used for preventive vac- 
cination of infants; RJ, the oldest of the 
Saranac Lake strains; Koch Strain, said to 
have been brought by Doctor V. C. Vaughan 
in 1888 from the laboratory of Robert Koch; 
H37 Navy, a descendent of the H37 Saranac 
strain which has become avirulent; and 
Bovine III, believed to be descended from 
an originally fully virulent bovine strain 
isolated in 1897 by Doctor Theobald Smith. 
Results: The avirulent strains of mammalian 
tubercle bacillus, BCG, RI and H37 Navy 
are found to be practically identical in 
antigenic properties with the highly virulent 
strain, Bovine C. On the contrary, Bovine 
III and the Koch Strain, avirulent strains 
believed to be descended from typical 
virulent mammalian bacilli, are now dis- 
tinguished serologically from H37 and Bovine 
C. However, virulence and the antigenic 
properties tested may vary independently. 
These results are of interest in connection 
with preventive vaccination against tuber- 
culosis, for naturally maximal protective 
value is only to be expected from the use of 
strains antigenically the same as typical 
virulent mammalian bacilli. BCG, RI and 
H37 (avirulent) satisfy this condition; the 
Bovine III and the Koch Strain do not.— 
Antigenic Properties and Virulence among 
Mammalian Tubercle Bacilli, S. Mudd and 
J. Fiirth, J. Immunol., May, 1927, xiii, 
369.—(J. S. W.) 


Virulence of Tubercle Bacilli.—There 
is no immunization against tuberculosis 
without infection with similar tubercle 
bacilli of a certain virulence, and more 
important than the virulence of the immun- 
izing strain is the method of immunization. 
The least dangerous and most serviceable 
method is the production of tubercle in the 
skin by means of percutaneous or intracu- 
taneous inoculation. It is still too early to 
draw final conclusions from the experiments 
undertaken on calves and initiated in 1924, 
but there is no tendency for the infection to 
extend from the cutaneous foci. The calves 
during the first period after inoculation until 
development of tubercle are still imperilled 
with infection. 


The ability of the tubercle 


bacilli to produce generalized tuberculosis in 
guinea pigs is unchanged during 24 days, but 
after this time there is a diminution of the 
virulence, which after 35 days results in 
death or serious effect upon the bacilli, 
when suspensions are made in physiologic salt 
solution. In concentrated salt solution, 20 
per cent glycerine, or concentrated Old Tuber- 
culin a similar loss of virulence occurs. Long 
grinding in a mortar does not cause death 
and is without influence upon the virulence 
of the tubercle bacilli. Whether the chronic 
benign types of tuberculosis produced by 
these cultures can be continued in subcul- 
tures will only be determinable when the 
tubercle bacilli thus affected have been 
recultured from experimental animals. Up 
to the present time an inherited reduction 
in virulence has not been proved.— Beitrag 
zur Virulenzfrage des Koch-Bacillus und 
Folgerungen hieraus fiir die experimentelle 
Tuberkulose, W. Bohme, Zeitschr. f. Tuberk., 
1927, xlviii, 383 —(H. J. C.) 


No Differentiation of Human and 
Bovine Tubercle Bacilli by Complement 
Fixation.—Human and bovine tubercle 
bacilli could not be differentiated by com- 
plement fixation in which bacillary suspen- 
sions were used as antigen.—Zur Frage der 
Differenzierungsmoglichkeit humaner und bo- 
viner Tuberkelbacillen durch Komplement- 
ablenkung, O. Kirchner, Beitr. z. Klin. d. 
Tuberk., 1927, lxvi, 584.—(H. J. C.) 


Filterable Forms of Tubercle Bacillus. 
—Recent experimental work, chiefly in 
France, indicates that the tubercle bacillus 
possesses forms small enough to pass through 
porcelain filters which are not permeable 
to microérganisms ordinarily detectable. 
While it has long been known that inocula- 
tion of guinea pigs with caseous material, 
in which no tubercle bacilli could be demon- 
strated, nevertheless produced disease in 
these animals, it was not until 1910 that the 
idea was conceived by Fontes of filtering 
such material through a Berkefeld filter and 
inoculating the filtrate. No chancre was 
obtained at the site of inoculation, and at 
autopsy there was no evidence of disease in 
the spleen or lymph nodes, but five months 
after inoculating a second guinea pig with 
material from the spleen of the first, there 
was found in this animal no lymph-node 
disease, but pulmonary tuberculosis with 
typical bacilli. In 1923 Vaudremer_ re- 
affirmed this possibility of the existence of a 
filterable form of bacilli. Using a medium 
without glycerine, he obtained constantly 
filamentous and granular, non-acid-fast 
forms of tubercle bacilli. When filtered 
through Chamberland filters the filtrate of 
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these cultures after eight days at 37°C. was 
found to contain similar microérganisms. 
Subcultures on potato broth without glycer- 
ine produced bacilli of similar morphology, 
but on Petroff’s medium yielded typical 
acid-fast microérganisms. Subsequent ex- 
periments of Vaudremer and Hauduroy 
showed, that to obtain atypical bacilli, 
it was not necessary to use a medium without 
glycerine, for when normal bacilli on a 
glycerinated potato medium were emulsified 
in salt solution and filtered through a 
Chamberland filter the filtrate showed a 
growth of mycelial non-acid-fast forms after 
two to three weeks’ incubation, or after a 
few days if a few cubic centimetres were 
planted in peptone water immediately after 
filtration. These atypical bacilli are more 
likely to occur, according to Arloing, 
Dufourt and Malartre, in filtrates of cultures 
recently isolated than of old laboratory cul- 
tures. They may be transformed again to 
acid-fast bacilli, either by planting on a 
suitable medium, as indicated above, or by 
passage through a guinea pig and planting 
the heart’s blood in peptone water. A 
filterable form of bacillus in bacillary sputum 
was demonstrated by Valtis. Finally, ex- 


perimental proof was given by Calmette and 
Valtis, Négre and others of the transplacental 
transmission of these atypical bacilli, for 
typical acid-fast bacilli may be obtained from 


a foetus whose mother has been inoculated 
with the filterable non-acid-fast form. It is 
emphasized that the tuberculosis developed 
by animals inoculated with filtrates is not in 
any way comparable to that caused by acid- 
fast bacilli or bacillary products. There is 
no chancre of inoculation, and the neighbor- 
ing node is not enlarged. Autopsy after 
three months reveals healthy appearing 
viscera, while histological examination of the 
slightly swollen cervical and tracheobronch- 
ial nodes show no abnormalities. Fluid from 
these nodes, however, is found to contain 
typical bacilli. Inoculated animals die in 
a cachectic state after several months, but 
show no gross tuberculous lesions. Typical 
bacilli may again be found in the nodal fluid. 
Our knowledge of the biology, morphology 
and bacteriology of the tubercle bacillus is 
thus apparently undergoing a change. The 
filterability of the bacillus may give a new 
lead to further study of the problem of dis- 
covering an active and specific therapeutic 
agent.—Etat actuel de la question des formes 
filtrantes du bacille tuberculeux, P. Hauduroy, 
Presse Méd., February 20, 1926, no. 15, 
227.—(E.H.K.) 


Filterable Toxins of Tubercle Bacilli. 
—Filtrates were produced from cultures of 
tubercle bacilli, and divided into two por- 


tions for inoculation into guinea pigs, one 
2 poy being heated at a temperature of 
3° to 75°C. for one hour to inactivate an 
toxins that might exist side by side with 
tuberculin elements. Virulent strains of 
tubercle bacilli were found to produce toxic 
filtrates within one to two weeks, and tuber- 
culins after from four to five weeks. The 
filterable toxin gave rise to definite skin 
reactions in tuberculous patients and guinea 
pigs, and intraperitoneal injections in tuber- 
culous guinea pigs caused typical toxic 
symptoms. Immune or antitoxic sheep 
serum was produced by repeated injections 
of this filterable toxin element, and this 
serum neutralized the skin reactions caused 
by the toxin, whereas normal sheep serum 
failed to do so. The immune serum also 
prevented the reactions following intraperi- 
toneal injections of toxin filtrate. In adult 
patients with advanced tuberculosis and no 
clinical improvement skin tests with toxin 
filtrate were negative or very transitory, but 
patients definitely improving gave a positive 
reaction. In these latter immune serum 
combined with toxin filtrate caused negative 
skin tests. Adults clinically nontuberculous 
but showing evidence of spontaneously 
healed foci gave intensely positive skin 
reactions with diluted filtrate, which did 
not occur when immune sheep serum had 
been combined previously with several- 
volume doses of toxin filtrate and incubated 
before injection. Normal serum was with- 
out effect. In children who evidenced 
tuberculous foci in various stages, skin tests 
with toxin filtrate were uniformly positive, 
varying with the stage of activity, but 
negative results were obtained with intra- 
cutaneous injections of ether-soluble tuber- 
culin derivatives. Children not in contact 
with tuberculosis and not showing any clini- 
cal or laboratory evidence of infection gave 
negative skin tests with toxin filtrate. ‘The 
various experiments made suggest that this 
filtrate offers a method for detecting existing 
tuberculous infection that is clinically sig- 
nificant, particularly in children. A nega- 
tive intracutaneous test with toxin filtrate 
indicates either the absence of tuberculous 
foci, or an advanced infection with profound 
toxaemia and little or no antibody. Also in 
advanced tuberculosis the reactions vary 
with the clinical condition of the patient and 
with the prognosis. Therefore, it follows 
that reactions of tuberculotoxin can be dis- 
tinguished from those due tuberculo- 
protein; hence an allergic state can be 
differentiated from one of immunity or 
resistance.—Filterable Toxins of Tubercle 
Bacilli and Production of Antitoxic Serum in 
Sheep, F. Eberson, J. Am. M. Ass., January 
28, 1928, xc, 260.—(G. L. L.) 
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Cultures of Pathological Leucocytes 
with Tubercle Bacilli.—Cultures of leu- 
cocytes were obtained on blood plasma of 
patient with acute myeloblastic leukaemia 
as well as upon rabbit plasma, and 40 of 
these cultures were seeded with virulent 
human tubercle bacilli. The infected mye- 
loblastic cultures exhibited a remarkable 
viability and resistance toward tubercle 
bacilli. ‘There occurred a definite inhibition 
of the development of the tubercle bacilli. 
Leucocytic cultures on normal blood in- 
fected with the same strain of tubercle 
bacilli permitted a marked development of 
the bacillary colonies, while the leucocytes 
themselves suffered disintegration. Under 
the influence of the tubercle bacilli the 
myeloblasts developed into typical epitheli- 
oid cells. The epithelioid cells in contact 
with the tubercle bacilli resulted in typical 
epithelioid tubercles. Infection experiments 
with leucocytic cultures of chronic myeloid 
leukaemia revealed these to be less resistant 
toward the tuberculous infection.—Zur 
Frage tiber die Reaktion pathologischer 
Leukocytenformen des Menschenbluts in vitro 
auf Tuberkelbacillen, A. D. Timofejewsky 
and S. W. Benewolenskaja, Virchow’s Arch. 
f. path. Anat., 1927, cclxiv, 605.—( H. J. C.) 


Are Bacterial Lipoids Antigens?— 
Lipoids from tubercle bacilli were prepared 
in the following manner: First, the bacilli 
were extracted for a short time with cold 
ether. Then they were boiled for some time 
in dilute lactic acid. The washed residue 
was then extracted by boiling with 96 per 
cent alcohol for 48-72 hours. This extract 
contained the lipoid with which the further 
experiments were done. In complement- 
fixation tests they are strictly specific. 
After intravenous injection into rabbits, or 
intraperitoneal injections into guinea pigs, 
they stimulate the production of specific 
antibodies. Thirty days after injection the 
animals are anaphylactic against another 
intracardial injection of these lipoids. The 
hypersensitiveness can be transferred with 
the serum to nontreated animals. Chemical 
tests did not show any proteins or nitrogen 
in the alcoholic extracts—Zur Frage des 
Antigencharakters Bakterieller Lipoide, F. 
Weigmann and W. Liese, Klin. Wchnschr., 
February 12, 1928, vit, 313.—(M. P.) 


Congenital and Acquired Immunity 
against Tuberculosis.—Tuberculous le- 
sions have been observed in many different 
species of animals. Such lesions were found 
in cold-blooded animals, in mice, and in rats, 
in lions, tigers, eagles from zoological 
gardens. But little is known of the occur- 


rence of tuberculosis in wild animals not 
living in captivity. Spontaneous tubercu- 
losis under natural living conditions has 
been described in antelopes and in chamois. 
Autopsy findings would indicate that the 
portal of entry was the intestinal canal. 
Acid-fast rods living on plants may possibly 
cause plant tuberculosis. Animal inocula- 
tion does not always permit of a definite 
differentiation of acid-fast bacteria. Lu- 
barsch has shown that some of the sapro- 
phytic acid-fast bacilli cause the same 
histological alterations as do slightly virulent, 
or fully virulent killed tubercle bacilli. 
There can be no doubt of the fact that each 
one of the four types of tubercle bacilli 
comprise a number of various subtypes 
which fact may in part explain the variety of 
lesions. Racial differences in resistance to 
tuberculosis have been frequently considered. 
Cross-breeding experiments in cattle never 
succeeded in establishing a more highly 
resistant race. Human tuberculosis is a 
quite universal phenomenon. Recent re- 
ports from Egypt emphasize the frequency 
of extrapulmonary tuberculosis. Neither 
climate nor race protect against tubercu- 
losis. The only fact which is quite definitely 
known in the immunobiology of tuberculosis 
is that only tuberculous animals have a 
certain amount of tuberculoimmunity. The 
frequently observed exacerbations of latent 
foci indicate that killed bacilli should be 
given preference over living microérganisms 
in prophylactic immunization. Bacilli 
should be killed in such a way as not to 
alter their biochemical and antigenic struc- 
ture. The production of a toxin, devoid 
of toxic action but unimpaired in_ its 
antitoxin-producing property, is a similar 
problem which was solved by the exposure of 
the toxin to formalin and light. A similar 
procedure, applied to tubercle _ bacilli, 
yielded promising but not entirely satis- 
factory results. In another series of ex- 
periments, the immunizing vaccine consisted 
of tubercle bacilli which had died spontane- 
ously four years after being seeded on 
glycerol-broth. The immunized animals 
were still alive one year after an intraperi- 
toneal infection which killed all the controls 
within ten weeks. Six months after a 
second intraperitoneal infection, some of the 
animals were killed. They had developed 
an excessive cirrhosis of liver and spleen. 
The spleen still contained fully virulent 
bacilli which killed normal animals within 
six weeks. These experiments are being 
continued.—Uber angeborene und erworbene 
Immunitét gegen Tuberkulose bei Tier und 
Mensch, E. Léwenstein, Wien. Klin. 
Wehnschr., May 10, 1928, xli, 653.—(M. P.) 
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Allergy in Tuberculosis.—The word 
“allergy,” coined by Pirquet, signifies the 
altered state of an organism after a first 
inoculation of microbes or toxins. Pirquet 
applied it especially to the accelerated 
vaccinal reactions caused by a second inoc- 
ulation of Jenner’s virus in a previously 
vaccinated man; later he applied it to the 
reactions caused by tuberculin. Allergy 
may correspond to either anaphylaxis or 
immunity. It is shown by modifications in 
sensitiveness to toxic or microbic agents on 
second or successive inoculations. Hyper- 
sensitiveness is one of its most frequent 
modalities. Allergic reactions in tubercu- 
losis are produced especially by the inocula- 
tion of tuberculin (a special toxic (?) product) 
or of bacillary bodies (microbic protein). 
1: Allergy with Tuberculin: We refer to 
Koch’s classic tuberculin. The presence 
of peptones in crude tuberculin may be a 
source of error, as the results are not always 
the same when purified tuberculin is used. 
Sensitiveness to tuberculin is produced 
principally by the presence of tuberculous 
lesions. Healthy animals exhibit little if 
any sensitiveness. To kill a healthy guinea 
pig requires a grain of Koch’s crude tubercu- 
lin precipitated by alcohol, a white mouse 
0.3 gm. Ruppel and Joseph found tuberculin 
extract 500 times more toxic for tuberculous 
than healthy guinea pigs. Denys’ tuberculin 
filtrate is absolutely nontoxic for healthy 
animals. The  nucleic-acid extract of 
tubercle bacilli (tuberculinic acid) is 100 
times more toxic for the tuberculous than 
the normal, while nucleic acid extracted 
from the thymus is 100 times less toxic and 
shows no difference in the controls. 
(Behring, Ruppell and Geibel.) The non- 
tuberculous man may receive considerable 
doses of tuberculin without toxic effects, 
while even 0.01 mgm. of Koch’s tuberculin 
subcutaneously causes the well known 
febrile reaction in the tuberculous. Human 
tuberculin has no effect on birds but is 
toxic for tuberculous human beings and 
cattle. Bovine tuberculin has less activity 
than human, even for cattle. Avian tuber- 
culin is toxic for birds or swine infected with 
avian tuberculosis, especially giving rise to 
marked intracutaneous reactions. Other 
substances can exert somewhat analogous 
effects, such as potassium iodide, certain 
arsenical salts, sera, etc., in the tuberculous. 
General reactions are produced by sub- 
cutaneous administrations of tuberculin, 
still more by the intravenous route, while 
the intracerebral is most sensitive of all. 
Introduction into the alimentary tract 
occasionally has a slight effect. Injection 
of large doses in tuberculous cattle acceler- 
ates death, and produces high fever and 


active congestion of tuberculous organs with 
grave evolution of lesions. Injection of 
small doses is employed in therapy and for 
diagnostic purposes. Local reactions may 
be obtained, not only in the skin, but in 
the mucosa of the nose, urethra, rectum, 
vagina and bronchi (by inhalation). The 
intracutaneous reaction is well known and 
commonly used. All these reactions require 
a period of incubation, which differentiates 
them from typical anaphylactic reactions 
and makes them more akin to serum reac- 
tions. Debré, Paraf and Dautrebande have 
noted, prior to the appearance of the typical 
reactive state, slight fugacious reactions, 
especially to intraperitoneal or intravenous 
injection. Repeated application to the 
same point accelerates the allergic response. 
In the adult the diagnostic value of local 
reactions is greatly reduced by the frequency 
of latent or cured tuberculous lesions of no 
clinical importance. At just what moment 
do the carriers of tuberculous lesions become 
sensitive to tuberculin and is the existence 
of tuberculous lesions indispensable to 
sensitization? Of what import are the 
virulence and kind of bacilli and the intensity 
of the lesions? There is, after inoculation, 
quite a long period before the animal appears 
to be sensitive, the anteallergic period. 
It takes from six days (Koch) to fourteen 
days (Trudeau, Baldwin and Kinghorn) for 
hypersensitiveness to tuberculin to show 
itself by the death of the guinea pig, although 
a febrile reaction to 50 mgm. of tuberculin 
subcutaneously is obtainable three days 
after inoculation of a virulent culture. At 
the twentieth day this dose causes death, at 
the twenty-fifth day 10 mgm. kills, at the 
thirtieth 5 mgm., and at the sixtieth 1 mgm. 
Thus, sensitiveness and allergy progressively 
increase up to the sixtieth day. Borrel, 
using intracerebral injections, finds 0.1 mgm. 
kills at the tenth day, 0.001 mgm. at the 
thirtieth, 0.0001 mgm. at the fortieth. 
Experiments with the injection of tubercu- 
lous organs are unsatisfactory because of the 
presence of other toxic substances. Négre 
and Boquet find that Calmette’s BCG 
culture takes longer to sensitize than does a 
virulent culture, the difference being less 
marked after intravenous injection. Cluzet, 
using Arloing and Dufourt’s “filterable 
virus” finds a prolonged anteallergic period, 
and still more so when the virus is exposed 
to ultraviolet radiations. Rémer, Debré, 
Paraf, and Dautrebande, have found the 
anteallergic period prolonged in inverse 
ratio to the dose of bacilli. Négre and 
Boquet confirm these findings for the larger 
doses, but find the differences insignificant in 
the case of minimal doses. The latter work- 
ers found that intracutaneous injections of 
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bacilli sensitized less rapidly than subcutane- 
ous, and intravenous injections more rapidly, 
in rabbits. Heat-killed bacilli sensitize to 
tuberculin if given intraperitoneally. In 
the guinea pig Négre and Boquet found the 
minimum preparatory sensitizing dose of 
dead bacilli intraperitoneally to be 10 mgm. 
and the anteallergic period eighteen days. 
Petroff, using dried bacilli in doses of 12 to 
37 mgm., obtained a positive intracutaneous 
reaction lasting three months, beginning at 
the tenth, or sometimes the fifth, day. 
Avirulent bacilli, for instance, BCG, inocu- 
lated intravenously in the horse, produced 
homologous sensitization. Petroff considers 
tuberculin sensitiveness a function of the 
presence of nodular lesions, while Calmette 
and Guérin have sensitized guinea pigs with 
BCG without producing such lesions. 
“Paratubercle bacilli,’ such as dung or 
timothy bacilli, do not sensitize even after 
repeated injections. Réle of Tuberculous 
Lesions in Sensitization: Baldwin and 
Krause consider specific tuberculous lesions 
necessary for the production of the intra- 
cutaneous reaction, the beginning of sensi- 
tiveness coinciding with the appearance of 
the initial focus and varying with the inten- 
sity or attenuation of the lesions. Corre- 
lation in the guinea pig between early 
sensitiveness and number of bacilli inocu- 
lated has been established by Rémer, and 
observed clinically in tuberculous children 
by Debré and his collaborators. There are, 
however, individual differences, noted by 
Négre and Boquet. Krause and Willis, 
after subcutaneous inoculation of guinea 
pigs, have noted the regional lymph nodes 
invaded from the tenth hour and the 
receptive organs from the third to fifth day. 
Lymphatic generalization occurs before there 
are any lesions, macroscopic or microscopic. 
Neither such generalization nor the presence 
of nodular lesions, per se, suffices to produce 
allergy. What does appear to be necessary 
is the assimilation or digestion by the body 
of bacillary proteins, whether or not these 
form tubercles. Anteallergic Period in In- 
fants: Bernard, Debré and others have found 
that in the nursling exposed to infection the 
anteallergic period scarcely exceeds four 
months and that the onset of disease is 
signalized by the appearance of the cuti- 
reaction. The duration of the anteallergic 
period seems to be inversely proportional 
to the gravity of the disease, which itself is 
conditioned by the virulence, intensity, and 
repetition of contagion, and the age of the 
subject. The frequency and degree of the 
seroagglutination tests appears also pro- 
gressively to increase with successive 
infections. Tuberculin Sensitiveness and 
Tolerance: Can a normal animal be sensi- 


tized by repeated injections of tuberculin? 
The experiments of Moussu, Sata, Wollff- 
Eisner, and Matsumura with filtered cultures 
and bacilli enclosed in collodion sacs suggest 
it, but Trudeau, Baldwin and Kinghorn 
failed to confirm any of these, as do also 
Calmette and coworkers. Calmette has 
called attention to errors due to the presence 
of peptones in tuberculin, which can be 
avoided by growing the bacilli on mineral 
media. In the tuberculous, however, local 
reactions which have faded can be reacti- 
vated by subcutaneous injections of tuber- 
culin if the dose is not too large. It then 
seems that tuberculin is neither anaphylac- 
togenic nor sensitizing for normal animals, 
and that allergic reactions to it are specific 
for the tuberculous. In tuberculous cattle 
a preliminary injection of tuberculin sub- 
cutaneously, causing a reaction between 
twelve and twenty-four hours, accelerates 
the response to a succeeding injection, and 
makes it of much briefer duration, a proced- 
ure often used for dishonest purposes. Such 
an injection also prevents local cutaneous 
reactions for several days. This appears to 
be due to a saturation of the organism, for 
minimal doses tend rather to provoke ex- 
aggerated response to a succeeding skin test. 
Tuberculin is not immunizing. Repeated 
injections fail to protect against subsequent 
tuberculous inoculation. Tuberculin §ther- 
apy does, however, induce a progressive 
tolerance to tuberculin, if carefully and 
delicately applied. However, the tubercu- 
losis of guinea pigs made tolerant to large 
doses evolves just as, or a little more rapidly 
than, that in the untreated. Thus, tolerance 
to tuberculin is not an indication of resist- 
ance. Mechanism of Action of Tuberculin: 
It may be said that tuberculin is an ‘“un- 
chaining” or activating substance. Koch 
attributed the general febrile reactions to a 
necrosis in tuberculous foci with absorption 
of the products. Nicolle believes that there 
exist lysins in a tuberculous organism which 
decompose tuberculin and that these exist 
not only in the foci but in other tissues. 
Passive anaphylaxis to tuberculin is not 
proved, and the experiments of Bruyant 
appear to exclude anti-anaphylaxis. Hek- 
mann’s experiments made in 1911 indicate 
the existence of some sort of combination 
between tuberculin and tuberculous sera or 
organs, which varies with individuals. He 
obtained similar reactions with serous 
tuberculous exudates. 2: Allergic Reactions 
Caused by Reinoculations of Bacilli or 
Bacillary Proteins: 1: Koch’s Phenomenon. 
—It is well known that a first inoculation of 
bacilli in a guinea pig gives no reaction until 
near the tenth or fifteenth day, when a 
nodule appears which later ulcerates (chancre 
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of inoculation). But in animals already 
infected, within twenty-four to forty-eight 
hours there is a violaceous discoloration, 
followed by superficial necrosis and healing. 
The necessary period of preparation by the 
first infection is about sixteen days. Dead 
bacilli can produce a similar phenomenon 
but the dose must be three or four times as 
large. 2: Superinfection: The gravest form 
follows intravenous injection of cultures. 
When this is given several weeks after the 
first, marked respiratory difficulty ensues, 
which if the dose is large may culminate in 
death. In animals with pulmonary tuber- 
culous lesions there occurs a severe reaction 
and death within twenty-four hours. The 
bacillary bodies appear to be much more toxic 
than the liquid part of the emulsion and the 
symptoms produced last longer than those 
caused by tuberculin. (Arloing, Behring, 
Debré, Deutsch.) In a general way the 
results of reinfection depend on the gravity 
of the first infection, the virulence and dose 
of the second, and the interval. The path 
of introduction is also important. Calmette 
and Guérin observed in 1907-1908 that a 
dose of virulent bacilli, capable of giving 
a cow an acute miliary tuberculosis fatal 
within a few weeks, is relatively well toler- 
ated by one which reacts to tuberculin and 
that in the latter the tendency is toward 
chronicity. Bruyant found that injections 
every three days of very small doses of viru- 
lent tubercle bacilli in a guinea pig give rise 
to extensive rather sclerotic lesions without 
visible tubercles. Both Koch and Krause 
and Peters have been able to produce curable 
forms of the disease. ‘Thus there is de- 
veloped at least a local immunity in contrast 
to the condition of progression in the viscera 
following first infection. Clinically, Marfan 
called attention to the rarity of pulmonary 
tuberculosis, at least of the active sort, 
in subjects who during childhood suffered 
from suppurative tuberculous cervical adeni- 
tis completely healed prior to the age of 15. 
Likewise grave forms of pulmonary tubercu- 
losis are rare in the carriers of old osteoartic- 
ular lesions. The child reacts to primary 
infection according to its circumstances, 
especially frequency and dosage. Later, new 
infections cause variable results according to 
the gravity or repetition of the reinfections. 
Reactions or Sensitization to Avirulent or 
Related Forms: Bacillary bodies, defatted 
by acetone and methyl! alcohol, give on 
intracutaneous injection the typical necros- 
ing reaction in tuberculous guinea pigs 
(Négre and Boquet). Bacillary substances 
soluble in these solvents (fat, wax, lipoids) 
cause no reaction even in large doses, while 
excessive doses cause sloughing of the skin 
in both tuberculous and healthy animals. 


Living “paratubercle bacilli’? cause Koch’s 
phenomenon in the tuberculous guinea pig 
but the dose must be 10 or 20 times as large 
as for true tubercle bacilli. On the other 
hand, these “paratubercle bacilli” are 
absolutely nontoxic when injected subcu- 
taneously or intraperitoneally, although 
under certain conditions they may give rise 
to mild thermic reactions. 8. and E. 
Lange have been able to produce typical 
intracutaneous reactions tuberculous 
animals with tuberculin prepared from some 
of these bacilli. The ‘“paratubercle bacilli,” 
on successive inoculations every three or four 
weeks, in guinea pigs, give a cutaneous 
oedema more and more marked, followed 
by induration and sometimes abscess. Just 
as with avian bacilli, a reactivation of former 
foci is observed following the successive 
inoculation, but intraperitoneal injection 
of several doses of tuberculin, fatal in tuber- 
culous animals, has no effect (Négre and 
Boquet). ILI. Interpretation of Allergic Re- 
actions and Relation to Anaphylaxis and 
Immunity: There are three essential phe- 
nomena to consider: (1) reactions to tuber- 
culin, (2) reactions to acute superinfections, 
and (3) Koch’s and related phenomena. 
1: Tuberculin Reactions: These seem inti- 
mately related to the vasomotor system, 
changes in which accompany the local and 
focal cellular phenomena. Both are char- 
acterized by congestion, leucocytic influx, 
swelling of the foci, and in the latter case 
production of new tubercles in the case of 
large doses. There seems to be an intoxica- 
tion of the nervous system, especially 
vasomotor,twhich may be general and severe, 
mild, or simply local. The reactivation of 
cutaneous tuberculin reactions following 
subcutaneous injection of tuberculin gives 
proof of a long-standing local cellular modi- 
fication. This cellular allergy, whether 
local or general, exists not only for tuberculin 
and tubercle bacilli but for many unrelated 
organic or chemical substances, for instance, 
potassium, iodide, arsenic, peptones, serum, 
etc. What is the toxic substance causing 
tuberculin reactions? It seems that an 
incubation period is necessary in order for 
the organisms to elaborate the real toxin. 
Nicolle’s hypothesis of lysins producing by 
the destruction of specific substances a new 
toxic product is most plausible but the 
unknown factors are numerous. 2: Super- 
infection: When a tuberculous animal is 
killed by injection of a certain dose of 
tuberculous culture, as Arloing noted in 
1903, vasodilator phenomena, terminating 
in acute pulmonary oedema and death, are 
noted. This is true microbic anaphylaxis. 
3: Koch’s and Related Phenomena: Here 
again vasomotor changes predominate but 
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are local and cellular, there being no special 
relation to the virulence of the organism. 
This type of reaction seems, however, pecu- 
liar to acid-fast bacilli. The local phenom- 
ena are more intense than with tuberculin 
and end in inflammation and necrosis. The 
mere penetration in loco does not suffice to 
cause the Koch phenomonon. There is 
required a cellular traumatism. Krause’s 
abortive intracutaneous tubercles are quite 
a different process. Allergy and Anaphy- 
laxis: Wide differences separate the tuber- 
culin reaction from anaphylaxis, namely: 
1; Tuberculin is neither allergizing nor 
anaphylactic for entirely normal animals. 
2: The incubation period preparatory to 
anaphylaxis is never under a week, while in 
the case of massive tuberculous infection a 
positive tuberculin reaction may appear in 
three days. 3: The reaction to tuberculin 
given intravenously is progressive but not 
immediate, as in anaphylaxis. 4: Disana- 
egg clearly demonstrable with sera, 

as never been proved to follow tuberculin 
injections. The tolerance which may follow 
the latter differs greatly from immunity. 
5: Passive transmission of tuberculin sensi- 
tiveness by transfusion has not been proved, 
as has passive anaphylaxis. 6: Tuberculin 
is not a true antigen capable of producing 
antibodies im vivo, as do bacillary protein 
substances, but is a passive antigen, not 
comprising in itself the complete tuberculous 
toxin. Allergy and Immunity: Reinocula- 
tion reactions may be either useful or harm- 
ful. In massive superinfection there is no 
indication of immunity. The immunity 
obtained by vaccination is accompanied 
by allergy, but is the latter indispensable? 
Hypersensitiveness to tuberculin or bacillary 
bodies is neither immunity nor an evidence 
of it, as Négre and Boquet have clearly 
shown in guinea pigs. In fact, sensitiveness 
to tuberculin may disappear after immunity 
is established (Calmette and Guérin). 
Koch’s phenomenon appears about the 
eighteenth day, whereas six weeks are re- 
quired for effective vaccination. Hyper- 
sensitiveness does, indeed, seem an effort 
toward immunity, at least locally, but in 
the case of the viscera the results may be 
very harmful to the organism, as_ local 
resistance is slow and imperfect, while the 
neighboring infection quickly progresses and 
new foci appear. The relative invulner- 
ability of the tubercle bacillus and the 
slowness of the immune process, together 
with the rapidity and precocity of extension, 
explain in part the impotence of defensive 
reactions, especially in the viscera. In 
tuberculosis more than any other malady, 
the phenomena of allergy, protection and 
predisposition, immunity and anaphylaxis, 


are intricately mixed up and complicated.— 
les bases expérimentales des  réactions 
d’allergie dans la tuberculose, P. Courmont, 
Rev. d. l. Tuberc., April, 1927, viii, 145.— 
(A. P.) 


Pulmonary Tuberculosis and Cutane- 
ous Allergy.—In patients suffering from 
surgical tuberculosis, tuberculin skin tests 
were performed on various parts of the skin 
surface near and at a distance from the 
tuberculous focus. It was found that there 
existed a direct relationship between the 
activity of the lesion and the allergic response 
of the skin near the diseased area. At the 
same time there were diversified responses in 
other parts of the skin. ‘Twenty patients 
suffering from pulmonary tuberculosis were 
chosen, and skin tests were performed in the 
supraclavicular and infraclavicular spaces, on 
the outer surface of the arms and in both 
hypochondria. The tests were all done at 
one sitting. It was observed that the skin of 
the two halves of the body often presents 
different allergy sensitiveness either in the 
presence of a tuberculous lesion on one side 
or independently of a diseased area. In 
two neighboring areas, metamerically the 
same, the skin may react differently to the 
same dose of tuberculin. The reaction is 
stronger in regions close to an active tuber- 
culous lesion. Alterations in the trophic 
condition of the skin bear a distinct relation- 
ship to the response. When the skin is 
hypotrophic the reactions are less infiltrative. 
The greater the severity of the lesion, the 
longer the period of latency before the reac- 
tion appears. It may not appear for as long 
as ninety-six hours. The rapidity with 
which the local response disappears bears no 
relationship to the time necessary for its 
appearance nor to the intensity of the 
reaction. Intercurrent affections may pro- 
duce an anergy and so alter the skin reaction. 
—Rapporto tra localizzazione delle lesioni 
tubercolari polmonari ed allergia cutanea, 
F. Parodi, Tubercolosi, November, 1927, 
xix, 437.—(U. E. Z.) 


Hypersensitiveness without Tubercu- 
lous Foci.—Theoretical deductions lead to 
the assumption that the failure of tuberculin 
to sensitize normal animals may be due to 
the fact that it is quickly eliminated in the 
normal organism. The resorption and 
excretion can be much delayed by injecting 
tuberculin in solution in a mixture of 
metacholesterol and myricin. Guinea pigs 
treated in such a manner reacted strongly 
to a 1:100 tuberculin solution three weeks 
after treatment. It is, then, possible to 
sensitize normal animals with tuberculin. 
In the light of this knowledge it seems 
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possible that the tuberculin reaction is a 
true antigen-antibody mechanism.—Zum 
Tuberkulin problem, H. Koch, Wien. klin. 
Wehnschr., April 5, 1928, xli, 481.—(M. P.) 


Strong Tuberculin Reaction Indica- 
tion for Treatment.—Two cases are 
reported, in which a markedly positive 
Tebeprotin reaction was obtained without 
any other clinical findings and in which 
within two years there developed an open 
pulmonary tuberculosis. The author does 
not agree with Nicol that in completely 
clinically negative cases with a markedly 
positive Zebeprotin reaction there is no 
indication for treatment.— Kurzer Beitrag 
zur Beurteilung der Stark positiven Tebe- 
protin reaktion, E. Gabe, Beitr. 2. Klin. d. 
Tuberk., 1927, lxvi, 677.—( II. J. C.) 


Activity of Percutaneous Tubercu- 
lins.—In a careful investigation of the 
various factors affecting percutaneous tuber- 
culin administration, it was found that the 
local reaction is to a certain extent related to 
the character of the skin through which the 
tuberculin enters. A skin rich in follicles, 
like the breast, gives the best resorption and 
reactions. Attempts to determine whether 
the inunction in the vicinity of the tuber- 
culous focus increased the local reaction were 
indefinite, although it is believed that such 
an influence must be considered. Ether- 
washing of the skin prior to inunction in- 
creased to a slight extent the reaction, while 
raying can either increase or diminish it, 
depending upon the time after such a pro- 
cedure. The use of “keratolytic agents,” 
such as the Ateban of Neumann, increased 
definitely the local reaction, which is ex- 
plained as due to a greater penetration into 
the follicles. The concentrated “percuta- 
neous tuberculin” of Hamburger, contrary 
to earlier observations, only slightly increased 
the reaction. ktebin proved to be the most 
active of the tuberculin ointments. Tests 
with Dermotubin gave a less marked local 
reaction than was expected.—Studien zum 
Tuberkulinproblem. XI. Mitt. Uber den 
Wirkungswert percutan gegebenen Tuberku- 
lens. IT, A. V. v. Frisch, and K. P. 2. 
Eiselsberg, Beitr. z. Klin. d. Tuberk., 1927, 
lxvii, 620.—(H. J.C.) 


Tuberculin-Like Reactions with 
Glycerol-Broth.—In numerous tests it 
was observed that the concentrated glycerol- 
broth put on the market by the Héchster 
Farbwerke, as a control fluid in tuberculin 
tests, produced frequent strong reactions of 
the same nature as tuberculin. The inci- 
dence of these reactions was remarkably 
parallel with the incidence of true tuber- 


culin reactions. Similarly prepared broth 
in the authors’ own laboratory, and samples 
prepared by Merck and by the Behring- 
werke reacted much less and more irregu- 
larly. In spite of elaborate series of tests 
and investigations into the process of 
manufacture, it was not possible to determine 
definitely the nature of the active principle 
in the Héchst broth.—Uber die Glycerin- 
bouillon Hochst, E. Moro and W. Keller, 
Klin. Wehnschr, October 29, 1927, vi, 2086.— 


4 . 


Influence of Light on Tuberculin.— 
The inactivity of short-wave rays of light 
toward concentrated Old Tuberculin is due 
to a marked absorption of these rays and 
their inability to penetrate the fluids. The 
use of less concentrated solutions dimin- 
ished the intracutaneous reaction while the 
general reactive power was retained, so that 
the therapeutic use of tuberculin, thus 
treated and called by the authors Ultratubin, 
is advised if the painful cutaneous reaction 
is to be avoided.—Der Einfluss des Lichtes 
auf Tuberkulin. IT. Die klinische Anwen- 
dung des belichteten Tuberkulins ( Ultratubin), 
W. Hausmann, W. Neumann and J. 
Schuberth, Ztschr. f. Tuberk., 1927, xlvii, 
113.—(H. J. C.) 


Apathogens and Tuberculin Reaction. 
—If old tuberculin is mixed in varying con- 
centrations with living apathogens, and 
then injected intracutaneously there occurs 
a definite diminution in the intracutaneous 
reaction in cases of skin tuberculosis. If 
the apathogens are injured or dead the 
diminution or inhibition is less perceptible 
or hardly present. The same result is 
obtained by mixing partigens with apatho- 
gens. The same diminished reaction was 
also found in two cases of leprosy. This is 
viewed, not as a weakening due to adsorp- 
tion, but rather as a biological property of 
the apathogen.—A pathogene Keime und 
Tuberkulinreaktion. Ein  biologischer Bei- 
trag, J. Schubert, Beitr. z. Klin. d. Tuberk., 
1927, lxv, 781.—(H. J. C.) 


Specific Reactions in Excised Skin.— 
Small pieces of skin from a_ tuberculous 
guinea pig, which was allergic to tuberculin, 
were kept in various concentrations of Old 
Tuberculin. After careful washing, they 
were exposed to potassium telluride. Pieces 
of skin from normal guinea pigs were treated 
similarly. The oxidative power of normal 
and tuberculous skin did not show any 
difference. Equally negative results were 
obtained with skin of patients allergic to 
trichophytin and to mercury. These ex- 
periments do not prove that the skin iso- 
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lated from the organism is not allergic to the 
specific antigen; they suggest the probability 
that such experiments are not suited to 
demonstrate the allergic response.—Ein 
Versuch zwischen berlebender Haut von 
Tuberkulin. Trichophytin-oder Quecksil- 
hertiberempfindlichen und den zugehérigen, 
“ Antigenen” ausserhalb des K orpers spezifische 
Reaktionen nachzuweisen, W. Frei, Klin. 
Wchnschr., March 4, 1928, vii, 457.—(M. P.) 


Allergy Caused by Langer’s Tubercle- 
Bacillus Vaccine.—Few of those who have 
done experimental work on the question of 
active antituberculoimmunity believe it 
possible to immunize with killed virus, but 
several have noted the development of 
tuberculin sensitiveness. Fedders, one of 
the authors of this paper, has observed 62 
children of less than two years of age, non- 
reactors to tuberculin, and carefully guarded 
in infant institutions, who were given vaccine 
147 of Langer. These children became 
sensitive to tuberculin, either intracutane- 
ously or cutaneously, or when rubbed in 
(in ointment). The antiallergic period 
lasted three weeks to six months. Parallel 
to the appearance and development of 
tuberculin sensitiveness there occurred a 
swelling at the site of vaccination. When 
revaccination was performed the sensitized 
children gave a more marked and rapid local 
reaction, and both these children and a 
control group of infected children reacted to 
intracutaneous injection of a heteroprotein 
(vaccine Anti-Alpha of Ferran, horse serum) 
more strongly than healthy children or 
vaccinated children not yet sensitized. 
Both eczema and lichen scrofulosum were 
observed in the vaccinated after tuberculin 
administration. Further observations have 
been added to the above, previously pub- 
lished, as follows: J: The sensitized vac- 
cinated and the infected controls react to the 
ophthalmic test while the nonsensitized 
vaccinated and normal controls do not 
react. 2: Intracutaneous injection of Neu- 
Tuberculin, 1-1000 (emulsion of pulverized 
bacilli) causes swelling and pus-formation at 
the site of inoculation identical with that 
observed in the sensitive (but healthy) adult, 
perhaps slightly attenuated. 3: The sensi- 
tized vaccinated react to all of Much’s 
fractions injected into the skin. 4: Injec- 
tion of 0.01 mgm. of BCG in the skin of a 
healthy sensitive adult, sensitive vaccinated 
children, nonsensitive vaccinated children 
and healthy children, produces in the adults 
and sensitive vaccinated an immediate 
infiltration with pus-formation or persistent 
nodule. This local reaction is not manifest 
in healthy children or the nonsensitive 
vacinnated. Albumin Content of Blood 


Serum: This is known to be higher in 
tuberculous than in healthy children. 
Stalberg, using Poulfrich’s refractometer, 
with Reiss’ method, examined the blood of 
vaccinated children over four months at 
two-week intervals, taking it four hours after 
the first meal. There were 18 such children, 
also 2 tuberculous (infected) and 3 normal 
children. In most cases the figures varied, 
and were not significant except that the 
variations were more marked than in the 
normal. Leucocytic Formula: Latent bacil- 
lary infection does not sensibly influence this. 
However, there was a tendency to increase in 
proportion of lymphocytes among the 
tuberculin-sensitive, especially when sensi- 
tiveness developed rapidly. Vaccination 
itself did not influence the lymphocytes. 
The complement-deviation reaction, with 
Besredka’s egg antigen, was constantly 
negative, showing no relation to skin sensi- 
tiveness. Summary: Vaccination of young 
children with products of the tubercle 
bacillus appears to exert some specific effect 
on the capacity to react to tubercle virus. 
A sort of intolerance or allergy, similar to 
that in the infected, is established and is 
closely related to immunity against super- 
infection.—Allergie ou sensibilité a la tuber- 
culine? M. Fedders, Mme. Stalberg, and 
Mlle. Hirchovic, Rev. d.l. Tuberc., December, 
1926, vii, 874.—(A. P.) 


Native and Heated Antigens of Tuber- 
ele Bacillus.—As has been shown for other 
bacteria, native antigens of tubercle bacilli 
also possess the property of markedly dimin- 
ishing spontaneous phagocytosis. Heating 
of the native antigen to 100°C. for 30 to 60 
minutes removes this property. The phago- 
cytosis following the use of heated antigen 
exceeded the normal. Prolonged heating 
causes a subnormal phagocytosis. It is 
concluded that in native antigen there must 
be an inhibiting substance which is destroyed 
by heating without coincidently influencing 
the antigenic properties.—Uber den biologi s- 
chen Unterschied zwischen dem nativen und 
gekochten Antigen betreffend Tuberkelbacillen, 

Y. Imamaki, Beitr. z. Klin. d. Tuberk., 
1927, lxv, 570.—(H. J. C.) 


Production of Antibodies against 
Tuberculin.—Tuberculin-negative children 
were treated with a mixture of tuberculin and 
pig serum or horse serum. After some time 
these children reacted slightly and rather 
atypically to an intracutaneous tuberculin 
injection. Their blood never contained 
complement-fixing antibodies for tuberculin. 
Tuberculous children were treated in a 
similar way; they developed humoral anti- 
bodies. Severe manifestations of serum 
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disease and anaphylactic phenomena were 
observed. No definite conclusions were 
reached.—Zum Tuberkulinproblem, J. Bauer 
and S. Levy, Klin. Wehnschr., May 27, 
1928, vii, 1039.—(M. P.) 


Resistance of Rabbit’s Lung _ to 
Tuberculosis.—It is well known that the 
bovine bacillus grows more abundantly than 
the human type in the lung of the rabbit, 
but the reasons for this are not clearly 
understood. In fact, a standard method 
for identifying the type of a recently isolated 
strain of the tubercle bacillus is based on the 
typical difference in lesions in this animal. 
The author has previously shown that the 
essential pathological differences between the 
human and bovine types of lesions in the 
lung of the rabbit are differences of degree 
and persistence rather than of cellular 
quality. The fact that occasional animals 
inoculated with bacilli of the human type 
developed lesions similar in nature to those 
produced by bacilli of the bovine type, while 
on the other hand a certain amount of varia- 
tion was noted in the extent and progress 
of the lesions caused by this type of bacillus, 
suggested the possibility that important 
factors in the determination of the character 
of the lesions resided in the lung, as well as 
in the bacillus. The present study has to do 
with the influence of normal rabbit-lung 
extracts on the progress of the lesions 
(pulmonary) of tuberculosis in rabbits. The 
rabbits used ranged from 1,200 to 1,800 gm. 
in weight, and each received an intravenous 
injection of from 0.1 to 0.2 mgm. (according 
to weight) of a culture of either human or 
bovine tubercle bacilli. The bovine culture 
possessed well-marked virulence for rabbits, 
while the human culture had always failed 
to cause the death of rabbits within three 
months after intravenous injection. The 
lung extract used was prepared as described 
in a previous communication (J. Exper. Med., 
1927, xlv, 291) except that even greater 
care was taken to remove as much blood as 
possible from the organ before cutting it up 
for saline extraction. The dose employed 
was from 0.20 to 0.25 cc., inoculated sub- 
cutaneously one and eight days after 
injection of the bacilli. The rabbits studied 
were divided into four groups of six each. 
Group 1 received human tubercle bacilli and 
no lung extract. It thus served as the 
human-type control. Group 2. received 
bovine bacilli and also had no treatment. 
It served as the bovine-type control. Group 
3 received human bacilli and lung extract; 
group 4, bovine bacilli and lung extract. 
In tabulating the results the number, size 
and nature of the tubercles in the lung are 
given as an indication of the relative sus- 


ceptibility or immunity of the animals to 
infection. The first two groups of animals 
show the usual difference in the matter of 
tubercle-formation and length of time 
animals survive after injection with the 
two types of bacilli. The bovine type 
proved quickly fatal (death in from fourteen 
to thirty days), while the human variety 
permitted a much longer existence (several 
months or more). Comparison of group 1 
with group 3 (treated human-bacilli group) 
brings out the apparent influence of lung 
extract in retarding the development of 
lesions in the lungs. A similar comparison 
of the two groups of the bovine type, 2 and 4, 
(untreated and treated) revealed an even 
more striking contrast, and in addition 
showed evidence of prolongation of life 
because of the inoculation of the lung extract. 
In regard to tubercle formation in the lungs 
and in connection with the length of life 
after injection of bacilli, it would appear 
that the action of the lung extract had 
changed the relationship between the bovine 
bacilli and the lungs to one closely resembling 
that characteristically existing between 
bacilli of the human type and the lungs. 
The essential cause for this changed relation- 
ship not to be found in the bacilli, since they 
possessed their usual virulence for rabbits 
when removed from the treated animals 
(cultures) and injected into untreated rab- 
bits; the cause is presumably in the lungs. 
The protective substance, the existence of 
which is indicated by these experiments, is 
probably not derived from the fluid or cellu- 
lar elements of the blood. There remain 
several possibilities in connection with the 
different fixed cells of the lung, one of the 
most interesting types being the endothelial 
cells of the vessels. Some investigators 
have reported that from these cells are 
derived many of the large mononuclear 
phagocytes associated with the lesions of 
tuberculosis. The stimulation to activity 
on the part of these or of other varieties of 
cells of the lung in the production of protec- 
tive substances may possibly be the way in 
which the inoculation of lung extract pro- 
duces increased resistance. It is possible 
that the same unknown defensive substances 
are employed to combat infections of both 
the human and bovine types, but a larger 
amount of such substances is necessary in 
dealing with the bovine type of bacilli. In 
other words, the difference in the resistance 
of the rabbit lung to the two types of infec- 
tion may be largely due to a quantitative 
difference in the defensive factors that are 
needed.— Resistance of the Lung of the 
Rabbit to Tuberculosis, R. S. Austin, Arch. 
Path. & Lab. Med., November, 1927, iv, 
687.—(J. S. W.) 
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Immunization of Rabbits against 
Tuberculosis.—Schroeder’s vaccine con- 
sists of a suspension of tubercle bacilli in an 
extract of normal cow’s spleen or thymus, 
in which the bacilli lose their infectiousness 
during three months’ residence in the incu- 
bator. Helpin is a glycerin emulsion of 
lecithin. Rabbits treated with these sub- 
stances were examined two to three months 
after infection. Experimental tuberculosis 
in them was beneficially influenced by pre- 
vious treatment with dead tubercle bacilli, 
by prophylactic and therapeutic use of 
Schroeder’s vaccine, and by Helpin, but 
complete inhibition of infection was never 
attained. Increased resistance was only 
noted after intravenous infection with tuber- 
cle bacilli of diminished virulence. The most 
marked action followed the use of large doses 
of dead tubercle bacilli, and previous sub- 
cutaneous and intracutaneous treatment 
exceeded the value of intravenous treatment. 
The results with Helpin indicated that a 
certain increased resistance followed non- 
specific immunization in the rabbit similar to 
that occurring in the guinea pig.— 
Tuberkulose-Immunisierungsversuche an 
Kaninchen. Schutzimpfung mit abgetiteten 
Tuberkelbacillen. Prophylaktische und ther- 
apeutische Behandlung mit dem Impfstoff 
Schroeder und mit Helpin, B. Lange, FE. 
Jochimsen and J. Mogat, Ztschr. f. Hyg., 
1927, crit, 645.—(H. J. C.) 


Influence of Starvation and Staphy- 
lococecus Infection on Tuberculosis.— 
Starvation exerted no influence upon the 
experimental tuberculosis of rabbits. 
Staphylococcus infection of tuberculous 
rabbits, however, led to a propagation of 
the tuberculous process and a shortening 
of life. The lesions in the lung had a wide- 
spread exudative character as compared 
with productive foci in the controls.—Der 
Einfluss des Hungers und von Staphylokok- 
keninfektion auf tuberkulise Kaninchen. 
Versuch von Schlussfolgerungen auf die 
Menschentuberkulose, K. Henius, Beitr. 2. 
Klin. d. Tuberk., 1927, lxvi, 616.—( H. J. C.) 


Influence of Artificial Pneumothorax 
on Tissues of Rabbits.—In experiments on 
healthy rabbits repeated refills in pneumo- 
thorax produced a pleural irritation that 
resulted in connective-tissue thickening even 
into the septa, as well as an ingrowth of 
connective tissue in the lungs of healthy 
animals. The infected animals all died 
from generalized tuberculosis shortly after 

neumothorax treatment was begun. The 
infecting strain proved too virulent, and the 
greater circulation in the collapsed lung 
favored seeding in the collapsed lung.— 


Der Einfluss der Pneumothoraxbehandlung 
auf das Lungengewebe des gesunden und tu- 
berkulosekranken Kaninchens. Ein Vergleich 
mit den Ergebnissen der Pneumothoraxbe- 
handlung am Menschen, K. Henius, Beitr. z. 
Klin. d. Tuberk., 1927, lxvi, 604.—( H. J.C.) 


Experimental Pulmonary Tubercle in 
Rabbit.—In the rabbit the morphological 
features of tubercle-formation in the lung 
comprised caseous sprinklings as a result 
of intratracheal infection as compared to the 
discrete individual foci originating haematog- 
enously. The tuberculous changes were es- 
sentially similar, regardless of the route of 
infection.—Uber die tuberkulése Herdbildung 
bei intratrachealer Infektion des Kaninchens. 
Zugleich: Beitrége zur Pathohistologie der 
Meerschweinchentuberkulose. IV. Mitt., W. 
Pagel, Beitr. 2. Klin. d. Tuberk., 1927, lxvi, 
423.—(H. J.C.) 


Infection of Guinea Pigs with Single 
Tubercle Bacillus.—It was found possible 
to infect the guinea pig with an individual 
tubercle bacillus.— Tuberkuloseinfektion von 
Meerschweinchen mit kleinsten  Bacillen- 
mengen, W. Levinthal, Ztschr. f. Hyg., 1927, 
cvit, 387.—( H. J. C.) 


Human Immunization with Virulent 
Tubercle Bacilli.—With the idea that the 
main site for the formation of immune bodies 
is the skin, it was attempted, in a series of 
patients, to stimulate the formation of 
immune bodies by the inunction of virulent 
tubercle bacilli into the corium. In open, 
as well as closed, cases of tuberculosis an 
improvement was noted in the pulmonary 
condition without the occurrence of any 
observable injurious’ effect. Since the 
method proved serviceable and entirely 
harmless, children exposed to_ infection, 
especially infants, were treated by this 
method, and it was found that in the cases 
studied there was still an absence of tuber- 
culosis six months later.—Aftive Immuni- 
sterung gegen Tuberkulose durch intracutane 
Einreibung virulenter Tuberkelbacillen, A. 
Moller, Ztschr. f. Tuberk., 1927, xlvii, 8.— 
(H.J.C.) 


Immunization with Dead Tubercle 
Bacilli.—As a result of the inoculation of 
dead tubercle bacilli into guinea pigs there 
developed a hypersensitiveness as well as a 
relative immunity. The negative results 
previously obtained are attributed to the 
difference in technique used. Immunization 
with living virulent or avirulent bacilli does 
not yield better results and is dangerous. 
The relation between hypersensitiveness 
and immunity remains to be clarified.— 
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Resistenz der mit abgetiteten Tuberkelbacillen 
geimpften Meerschweinchen experimenteller 
Infektion mit virulenten Erregern gegeniiber, 
S. A. Petroff, Arnold Branch and F. B. 
Jennings, Jr., Ztschr. f. Tuberk., 1927, 
xlix, 189.—(H. J. C.) 


Immunization with Dead Tubercle 
Bacilli.—By means of  intracutaneous, 
intravenous and intraperitoneal injections of 
dead tubercle bacilli, guinea pigs were made 
tuberculin hypersensitive, but not by the 
inhalation or ingestion of large amounts of 
dead tubercle bacilli. Animals parenterally 
treated were given intracutaneous injections 
of 0.000,001 and 0.000,000,1 mgm. of a 
culture of tubercle bacilli of medium viru- 
lence, and there did not occur an early 
reaction at the site of infection, but in a part 
of the animals there was an increased resist- 
ance discernible which, however, did not 
exceed normal limits of resistance to infec- 
tion. The same results were attained if 
animals were infected by inhalation. A 
take of the infection, however, could in no 
case be prevented by this preliminary 
treatment.—Uber  Versuche, bei Meer- 
schweinchen durch Vorbehandlung mit 
abgetiteten Tuberkelbacillen Tuberkulin- 
empfindlichkeit und Immunitit zu erzeugen. 
IT, Mitt., B. Lange, R. Freund and E. 
Jochimsen, Ztschr., f. Hyg., 1927, cix, 
426.—(H. J. C.) 


Morphology of Pulmonary Foci in 
Guinea Pigs after  Intratracheal 
Infection.—Following intratracheal infec- 
tion in guinea pigs there resulted two well 
characterized focal formations depending 
upon the size of the infecting dose. With a 
small dose (0.000,000,1 mgm.) of bacilli 
there developed a well-limited primary focus 
which was in no wise different from an inhala- 
tion focus. The conditions differed, how- 
ever, with the aspiration of larger doses, in 
which case there developed a multilocular 
focal complex, consisting of numerous blend- 
ing smallfoci. Frequently there developed a 
purulent liquefaction of caseous tissues 
without resulting evacuation and cavity- 
formation. Intratracheal infection with ba- 
cilli of low virulence not rarely led to a 
predominance of healing processes, re- 
sembling that occurring in human beings.— 
Uber die Morphologie des durch intratracheale 
Infeltion erzeugten Lungenherdes bei Meer- 
schweinchentuberkulose. Beitwraige sur Patho- 
histolgie der Meerschweinchentuberkulose. V. 
Mitt., W. Pagel, Beitr. z. klin. d. Tuberk., 
1927, lxvi, 588.—(H. J. C.) 


Tissue Effects of Actinotherapy in 
Guinea Pig.—The author studied _histo- 


logically tuberculosis in guinea pigs treated 
by means of various types of rays, including 
sunlight, the mercury-vapor lamp, the 
carbon-arc, and the Nernst lamp. In 
addition, the animals were sensitized by the 
injection of 1 per cent of watery eosin solu- 
tion when sunlight was used, and by mercur 
intramuscular injections, using the gray oil, 
when the mercury-vapor lamp was used. 
No differences were noted between the tissue 
reaction in the rayed animals as compared 
with the controls. One of the eosin- 
sensitized animals kept in diffuse light 
showed a marked collagen-fibre focal en- 
capsulation, especially in the lungs. The 
foci themselves were markedly caseated. 
It is pointed out that these results cannot 
be unreservedly applied to human beings on 
account of the absence of erythema in the 
guinea-pig skin.—Einwirkung von Strahlen 
auf die experimentelle Meerschweinchen- 
tuberkulose, H. Liwenstidt, Virchow’s Arch. 
f. path. Anat., 1927, ccluvi, 99.—(H. J.C.) 


Effect of Food Deprivation on Tuber- 
culosis in White Mice.—The guinea pig 
was discarded for these experiments because 
too susceptible normally to tuberculosis. 
White mice, on the contrary, are but feebly 
susceptible, subcutaneous infection gener- 
ally failing and only intravenous infection 
producing disease with uniformity. First 
it was necessary to establish normal alimen- 
tation, and barley was adopted as the 
standard feeding, being heated to 130°C. 
for fifty-one hours when desired to eliminate 
the vitamines. /xperiments: 1: Ten well- 
nourished white mice, without deprivation, 
infected subcutaneously with 0.1 mgm. 
of tubercle bacilli, observed for six months, 
remained well. When killed, they showed 
no organic lesions. 2: Nine white mice fed 
on the heated ration (with sufficient quanti- 
ties of water) died in from twelve to twenty- 
five days, after losing 15 to 50 per cent of 
their body-weight. 3: Infection of  in- 
completely nourished white mice by inocula- 
tion, as above, resulted as follows: All of a 
group of 20 animals died at the end of 
twenty-one to fifty-four days. Autopsy in 
4 cases showed macroscopic tuberculous 
lesions in the liver and lungs, from which 
acid-fast bacilli were recovered. The un- 
expectedly longer duration of life in the 
infected animals than in the malnourished 
noninfected may be due to the presence of 
vitaminous substances produced the 
injected bacillary emulsion. (Damon has 
shown some evidence of this.) 4: A certain 
number of mice, deprived of vitamine after 
infection, were given vitamines in the form 
of sugar of lemon (7) and butter (3). The 
former died after 37 to 153 days and 3 showed 
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tuberculous lesions (of spleen and lungs). 
The latter died after 41 to 51 days, showing 
no tuberculous lesions. Thus, as regards 
infection, the incidence was 30 per cent, 
not very different from that of the group 
entirely deprived of vitamines. 5: Eleven 
mice, deprived of vitamines before infection, 
were given full nourishment afterward. 
Of 5 infected before loss of weight occured, 
none died within five months. Of 6 infected 
after more or less loss of weight (9 to 26 per 
cent), 3 died, after 20 to 68 days, one 
showing a tuberculous caseous pneumonia. 
This shows that a normal alimentation 
begun after infection will not prevent disease. 
It was also desired to compare the effects of 
qualitative and quantitative starvation or 
deprivation. 6: Another lot of mice, kept 
apart, received strictly weighed amounts of 
nourishment, and a gradually progressive 
loss of weight was induced. The animals 
were then infected subcutaneously as before, 
and 12 such were observed, which had lost 
from 5 to 25 per cent of their original weight. 
In 3 cases tuberculous abdominal lymph 
nodes developed. Thinking that the infec- 
tion might be of low grade, with develop- 
ment of allergic manifestations, the observ- 
ers starved the 4 definitely infected mice, and 
twenty-one days after the original infection 
reinjected a larger dose of tubercle bacilli. 
All died within eighteen hours, with no 
apparent organic lesions. This would seem 
to show that deprivation of food, combined 
with infection, results in a marked suscepti- 
bility to disease.— L’influence de l’alimenta- 
tion carengée sur le développement de la 
tuberculose expérimentale de la souris blanche, 
A. Lawrynowicz and S. Bohdanowicz, Rev. 
d. 1. Tuberc., December, 1926, vii, 866.— 
(A. P.) 


R4les in Pulmonary Tuberculosis.—In 
the minds of many physicians the presence 
of persistent fine apical rales is considered 
evidence of an active pulmonary process, 
and during the war was ground for rejection 
of a soldier, even in the absence of any 
symptoms or physical impairment. The 
past four years of work in the Pulmonary 
Clinic of the Massachusetts General Hospital 
has shown a striking group of patients with 
a history of long-standing pulmonary tuber- 
culosis, who are able to work without detri- 
ment to health and in whom the X-ray 
picture shows an old healed lesion; yet 
definite fine apical rales persist which are 
indistinguishable from those accompanying 
an active process. The generally accepted 
explanation for their production is that 
vibrations are set up by the passage of air- 
currents through fluid or semifluid media, the 


result of an inflammatory reaction. How- 
ever, a number of authors (Riviere, Amber- 
son, Lowenhjehn, Bruns) have brought for- 
ward evidence against this as a universal 
explanation, and suggested other factors such 
as partial atelectasis, dilated bronchioles in a 
fibroid area, “some mechanical barrier to 
the blood or lymph drainage of the finer 
anatomic structures,” etc. Six cases in 
point are cited by Clifford. He feels sure 
that many tuberculosis patients are being 
unnecessarily treated as confirmed invalids 
because of the persistence of such rales. The 
real test is the absence of symptoms under 
continued physical activity; and to deprive 
an otherwise able man of his occupation and 
disrupt his family life on the sole findings of 
fine rales at an apex, may have consequences 
as serious as might a failure to recognize their 
significance in an early case. Conclusions: 
1: Symptoms are more important than 
physical signs in judging activity in pulmon- 
ary tuberculosis. 2: Fine apical rales may 
persist for a long time in cases of healed 
tuberculosis. 3: It is believed that such 
rales do not necessarily depend on moisture 
in the bronchi secondary to inflammatory 
reaction, but may be due to collapse of lung 
lobules. 4: Such rales, in the absence of 
symptoms, do not warrant a diagnosis of 
active pulmonary tuberculosis.— The Inter- 
pretation of Apical Réles in Pulmonary Tuber- 
culosis, R. Clifford, New England J. of M., 
June 21, 1928, cxcviii, 948.—(A. P.) 


Vomiting in Pulmonary Tuberculosis. 
—A frequent cause of vomiting in pulmonary 
tuberculosis is chronic pharyngitis, as well as 
a gastric congestion resulting from cardiac 
insufficiency. At times vomiting is an index 
of beginning amyloidosis, or it can be oc- 
casioned by psychosis. Frequently, it can 
be of central origin or of reflex nature, and 
independent of food intake, or due to basal 
pleuritis involving the phrenic nerve, or 
swollen or fibrosed mediastinal and mesen- 
teric lymph nodes affecting the vagus and 
sympathetic. An atonic stomach or an 
amyloid degeneration of the gastric mucosa 
can cause vomiting. In youthful patients 
vomiting may be the first symptom of 
meningitis. Therapy would be hopeless if 
it were dependent upon the causative factors 
but a direct effect upon the vomiting centres 
is possible. The author uses three to four 
bromura! tablets in hot water in cases with 
a marked tendency to vomiting; otherwise 
one to two tablets in cold water one hour 
before its usual time of occurrence.—Uber 
Erbrechen bei Lungentuberkulose, T. Stern- 
berg, Beitr. z. Klin. d. Tuberk., 1927, lxvit, 
488.—( H. J.C.) 


) 
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Dyspnoea.—The term dyspnoea implies 
not merely an increase in the respiratory 
function, but a consciousness of that increase 
on the part of the patient. The essential 
factor in the regulation of breathing is the 
hydrogen-ion concentration of the blood. 
The slightest bias toward the acid side 
stimulates the respiratory centre to increased 
activity and, if sufficient, will produce 
dyspnoea, while any change in the alkaline 
direction leads to a diminution of lung 
ventilation. The oxygen content of the 
blood is also a factor. There are three 
types of anoxaemia: (1) anoxic (2) stagnant 
and (3) anaemic. It is only in anoxic 
anoxaemia that the arterial blood is not 
fully saturated with oxygen in passing 
through the lungs, and consequently it is 
only in those cases of dyspnoea which fall 
into this group that we are likely to obtain 
much benefit from oxygen therapy.—A 
Retrospect of Dyspnea, J. C. Bramwell, 
Lancet, December 3, 1927, ccxiti, 1167.— 
(B. T. McM.) 


Sweating in Pulmonary Tuberculosis. 
—General symptoms, like fever, emaciation, 
and especially a marked tendency toward 
sweating, are foremost in cases of pulmonary 
tuberculosis. The physiological basis for 
sweating is little understood, and this makes 
it difficult to determine the tendency toward 
sweating. It is believed that the first indi- 
cation of a tuberculous infection is an 
increased tendency toward sweating, which 
is only exceptionally absent in early disease. 
There is no relation between the secretion 
of sweat and temperature, the most marked 
sweating occurring in those cases in which 
the vasomotor system is overirritable. Per- 
haps there is an increased irritability of the 
sweat centre that is due to toxic influences. 
Increased sweating was formerly considered 
a means of detoxicating the body, while 
to-day it is regarded more as a symptom and 
an attempt on the part of the body to coun- 
teract the disease. The combating of 
night-sweats is a question of hygiene, and 
medicaments are only of secondary service. 
Magnesium suphate, by intramuscular in- 
jection of 5 cc. of a 25 per cent solution, is 
recommended.—Uber die gesteigerte Schweis- 
sekretion der Phthisiker, H. Simon and 
G. Lewin, Ztschr. f. Tuberk., 1927, xlviii, 
220.—( H. J. C.) 


Pathogenesis of Haemoptysis.—This 
investigation was undertaken because of the 
statistical findings by Ballin and Lorenz that 
the majority of the pulmonary haemorrhages 
occur in cases of cirrhotic phthisis. Varices 
were found in the vessels in cirrhotic pro- 
cesses. These varices were numerous in 


the walls of thickened alveoli, especially in 
bronchioli, and in the vicinity of cirrhotic tis- 
sues. Definite varices were also found in the 

urely productive forms of tuberculosis with 
imited tissue changes on the borders of the 
tuberculous nodules. In addition, they 
were found in the walls of parafocal cavities 
where they play an important rdéle in 
haemorrhage.—Zur Pathogenese der Lungen- 
blutung bei Tuberkulose, W. Pagel, Beitr. 
z. Klin. d.  Tuberk., 1927, 631.— 
J. €.) 


Pleural Pain.—It is regarded as an 
accepted theory that pain associated with 
inflammation of the costal pleural membrane 
is sharp or lancinating, more intense on 
coughing and at the end of deep inspiration, 
and that it tends to abate on expiration; that 
it is usually experienced in the lower part 
of the chest; that pleurisy toward the apex 
of the lung causes a dull ache. Also it is 
accepted that the visceral pleura is insensi- 
tive, that the costal parietal pleura is 
supplied with sensory nerves, and that pain 
is definitely localized in some _pleurisies. 
Differences of opinion exist on the mechan- 
ism of production of pleural pain. The 
best known theories advanced to explain 
this mechanism are: The friction theory, the 
muscular theory and the tension theory. 
Bray, the author of the last-named theory, 
believes that the pain is caused by the 
tension or stretching of an inflamed parietal 
pleura. Four cases are submitted as 
examples of varying types of pleurisy studied 
with the object of determining the mechan- 
ism and elements of pleural pain. The cases 
studied and submitted in some detail are: 
(1) Acute pleurisy supervening during arti- 
ficial pneumothorax, (2) pneumonia com- 
plicating pulmonary _ tuberculosis with 
pleurisy, (3) acute pleurisy associated with 
fibrosis of the lung and pleural adhesions, 
and (4) acute and chronic pleurisy in 
unresoloved pneumonia. Cases of dia- 
phragmatic pleurisy have been excluded for 
obvious reasons. In general the observa- 
tions and conclusions tend to support Bray’s 
tension theory. The four cases illustrate 
several factors in the production of pleural 
pain. In the first case (a case of complete 
pneumothorax with effusion) the friction 
theory does not explain the pain, for the 
pleural surfaces were not in contact. In 
the second case a friction rub persisted after 
the pain had let up; this is taken to suggest 
that friction is not the primary factor. In 
the third case the characteristic pleural pain 
was present, although friction was prevented 
by pleural adhesions. In all three cases 
cutaneous hyperalgesia was present. The 
fourth case shows the presence of pleural 
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pain without a friction rub; dragging pain 
and deep tenderness associated with com- 
paratively recent pleural adhesions. The 
fact that the pain of acute pleurisy often 
subsides when an effusion forms is frequently 
cited in support of the friction theory. Two 
alternative explanations are given: /: That 
the pain is present during the acute conges- 
tive stage of the pleura, and diminishes dur- 
ing the stage of effusion: by the exudation of 
fluid, the end-organs of the pleural sensory 
nerves are released considerable 
ressure. 2: That the effusion causes col- 
apse of the lung and diminishes the amount 
of movement of the affected side of the 
chest, and also the amount of inspiratory 
stretching of the parietal pleura. Conclu- 
sions: 1: The main element of pleural pain, 
that is, the sharp lancinating pain, worse 
on deep inspiration, is due to tension or 
stretching of the inflamed parietal pleura. 
2: The tension may act in the plane of the 
membrane, as in the stretching on deep 
inspiration in acute pleurisy; or it may act 
tangentially, as in the dragging pains 
experienced when pleural adhesions are 
present. 3: The subsidiary elements of 
pleural pain are (1) in acute pleurisy, hyper- 
algesia of the skin and possibly of the 
intercostal muscles or deep fascia overlying 
the inflamed parietal pleura; (2) in chronic 
pleurisy, slight tenderness of the deeper 
structures, either of the intercostal muscles 
or deep fasia (in an acute exacerbation of 
chronic pleurisy cutaneous hyperalgesia is 
frequently found); (3) the hyperalgesia of the 
skin situated over an inflamed parietal 
pleura is a phenomenon which lasts usually 
five or six days and sometimes longer. 
Further, in association with costal pleurisy 
the hyperalgesia is invariably local or direct 
and not segmentally referred.—Observations 
on the Mechanism and Elements of Pleural 
Pain, A. G. McLaughlin, Lancet, March 10, 
1928, ccxiv, 489.—(H. R.) 


Menstrual Disturbances in Pulmo- 
nary Tuberculosis.—Observations were 
made on 469 patients between the ages of 
13 and 48 years, and only on cases that had 
regular periods before the onset of the 
disease. Irregular cycles or amenorrhoea 
were found in 7.8 per cent of first-stage 
cases, and of these 3.2 per cent had amen- 
orrhoea; of second-stage cases 15.8 per cent 
were irregular and 2.8 had amenorrhoea; and 
of third-stage cases 27.4 per cent were 
irregular and 11.1 per cent had amenorrhoea. 
—Lungentuberkulose und mensueller Zyklus, 
F. Haese, Beitr. z. Klin. d. Tuberk., 1927, 
bavi, 395.—( H. J.C.) 


Pulmonary Differential Diagnosis.— 
Various pulmonary and _ nonpulmonary 


diseases simulating tuberculosis are consid- 
ered, and grouped as follows: (1) bronchitis, 
bronchiectasis, abscess, asthma, pneumonia, 
pulmonary fibrosis and pneumonokoniosis; 
(2) neoplasms, cysts, mycosis, spirochaetosis, 
syphilis; and (3) disease of heart, thyroid, 
and accessory nasal sinuses. Bronchitis and 
Bronchiectasis: The most common etiologi- 
cal factors are pneumonia, influenza, and 
whooping-cough. In bronchiectasis expec- 
toration is periodically profuse and foul. 
As a rule there is little or no toxaemia, and 
body-weight is well maintained. ‘The physi- 
cal signs are usually basal and clubbing of 
the fingers is characteristic. Lung Abscess: 
This follows (1) aspiration of foreign bodies, 
(2) operative procedures, and (3) unresolved 
pneumonia. There is no expectoration 
until rupture into a bronchus occurs. The 
onset is stormy, the cough explosive, the 
sputum foul, and clubbing of the fingers 
occurs early. Bronchial Asthma: Factors 
of allergy or septic foci responsible for 
bronchospasm must be sought. There is 
no evidence of infiltration of lung paren- 
chyma. Asthma may be superimposed on 
and mask a tuberculous focus. Pneumonia: 
These are almost invariably of acute onset, 
while tuberculosis shows almost invariably 
an antecedent period of ill health. Pudmon- 
ary Fibrosis: This has been observed to 
follow particularly pneumonia, whooping- 
cough and influenza. There is usually a 
recurrent, productive cough, worse in winter, 
without a great deal of sputum, and seldom 
foul. Basal signs are most common. The 
general health remains good and there is 
no progression of disease. Pneumonokoni- 
osis: Silicosis, the most common of the 
group, is an insidious fibrotic disease, 
characterized by dyspnoea, cough and 
expectoration. The dyspnoea is progressive, 
and eventually an infectious bronchitis with 
constitutional symptoms occurs, with the 
tubercle bacillus a common invader. Areas 
of dulness and absent breath-sounds are 
common, is_ bilateral involvement. 
‘mphysema is common. ‘The occupational 
history is most important. Pulmonary 
Neoplasm: Common symptoms are chest 
pain, worse at night; cough, expectoration, 
dyspnoea, haemoptysis, hoarseness, weak- 
ness, and loss of weight. Areas of complete 
dulness and absent breath-sounds, rare in 
tuberculosis, are commonly found. The 
physical signs may occur in any part of the 
lung. Cysts: These are usually unrecog- 
nized until they rupture into a bronchus, 
when cough, purulent sputum and hemop- 
tysis appear. The classical rales of tuber- 
culosis are not heard. The presence of 
eosinophilia is an important differential 
guide. Mycosis and Spirochaetosis: These 
parasitic diseases closely simulate tuber- 
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culosis, and diagnosis depends upon isolation 
of the fungus or spirochaete. Syphilis: The 
signs may suggest either fibrosis or ulcera- 
tion. The symptoms closely simulate 
tuberculosis. A positive Wassermann in the 
absence of a bacillary sputum is suggestive. 
Heart Disease: The symptoms in_ the 
congestive stage with failing compensation 
may resemble tuberculosis, but the signs are 
quite different. The X-ray shows increased 
lung markings due to stasis. Thyroid 
Disease: Although at times a patient with 
early phthisis may show increased basal 
metabolism, the latter finding points toward 
thyroid disease. The constitutional symp- 
toms may closely simulate tuberculosis 
but the lung parenchyma shows nothing 
abnormal. Sinusitis: Se ondary in- 
fection, bronchitis and bronchiectasis often 
result. Usually the physical signs are 
basal, rarely apical. Absence of tubercle 
bacilli together with demonstrable para- 
nasa! sinus disease and atypical signs, 
establishes the diagnosis. Diagnosis of 
Tuberculosis: A careful history is of utmost 
importance. Loss of strength, lack of 
endurance, morning cough, nervousness, 
indigestion, and slight temperature eleva- 
tions, are very suggestive. Cardinal symp- 
toms or signs are haemoptysis, pleurisy 
unassociated with acute infections, rales 
above the third rib and fifth spine persisting 
after cough, a positive X-ray and positive 
sputum. X-rays are of paramount impor- 
tance in the study of border-line cases, with 
suspicious symptoms but no definite signs. 
It may be very difficult to draw the line 
between suspicious and positive cases. 
Summary: 1: The numerous — pulmonary 
lesions have a marked similarity and_re- 
semble tuberculosis very closely. 2: By a 
process of elimination a diagnosis can be 
made in the great majority of cases with a 
very small margin of error. 3: Differential 
diagnosis in pulmonary diseases confers a 
great burden of responsibility upon the 
physician in general and the specialist in 
particular.— Differential Diagnosis in Pul- 
monary Diseases, (with Particular Reference 
to the Diagnosis of Pulmonary Tuberculosis), 
M. H. Joress, New England J. of M., June 
21, 1928, cxcviii, 943.—(A. P.) 


Diagnosis of Pulmonary Tuberculosis. 
—The most important factor in making a 
diagnosis of pulmonary tuberculosis is 
keeping the disease in mind. Search for the 
history of the opportunity for infection is 
more important than a consideration of 
ineffectual heredity. The localizing symp- 
toms are of great importance in diagnosis 
of the disease; the general symptoms are of 
great importance in the determination of 


activity. The moderately coarse or fine 

ersistent rale in the upper third of the chest 
is the most important abnormal physical 
sign, and when backed up with a parenchy- 
matous roentgen-ray lesion justifies a 
diagnosis. Such rales are best demonstrated 
by having the patient give a cough and then 
take a moderately quick inspiration. In 
certain cases occult fine rales may be 
demonstrated only by having the patient 
exhale half-way, cough with what breath is 
left, and then take a moderately full inspira- 
tion. Such rales, to be of importance, must 
be persistent and heard on two or more 
occasions. In a_ consideration of the 
roentgen-ray lesion the characteristic of 
tuberculous infiltration is that the mottling 
must have an irregular as well asa linear dis- 
tribution, the latter or peritruncal distribu- 
tion alone not being sufficient evidence that 
the patient has pulmonary tuberculosis. 
This irregular mottling occurs in 96 to 98 per 
cent of all patients who have tubercle bacilli 
in the sputum. The number of tubercle 
bacilli in the sputum is important. When 
other data are positive, one tubercle bacillus 
is sufficient to clinch the diagnosis; but if the 
diagnosis depends on the discovery of bacilli, 
the presence of at least three or four is 
necessary. If bacilli are absent, even in the 
presence of extensive physical signs, the 
evidence on which the diagnosis was made 
should be carefully reviewed. In order to 
make a positive diagnosis, one or more of 
the following diagnostic criteria must be 
present: haemoptysis of a drachm or more; 
pleurisy with effusion; moderately coarse 
rales above the third rib and third vertebral 
spine; a parenchymatous roentgen-ray 
lesion in the same area, and tubercle bacilli 
in the sputum. In order to exclude pul- 
monary tuberculosis, all five of these criteria 
must be absent. It may require a study of 
several weeks in order to affirm or exclude 
the presence of pulmonary tuberculosis, 
having these criteria as a guide, and the 
percentage of error in this method is about 2. 
The subcutaneous tuberculin reaction is 
reserved for those cases in which the diag- 
nosis is indefinite, but the roentgen-ray 
suggests a possible change. It is not used 
when a definite parenchymatous lesion is 
present, and is given in the hope that the 
patient will not react to a repeated dose of 
0.01 cc. of old tuberculin.— The Diagnosis of 
Pulmonary Tuberculosis for the General 
Practitioner, Lawrason Brown, J. Am. M. 
Assn., March 31, 1928, xc, 1032.—(G. L. L.) 


Errors in Diagnosis of Tuberculosis.— 
The following 14 erroneous diagnoses are 
briefly reported: Six cases were diagnosed as 
tuberculous arthritis; in 4 of them lues, and 
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in one gonorrhoea was the etiological agent. 
Of 4 cases diagnosed as tuberculous spondy- 
litis, the symptoms were found to be caused 
in one by a metastasis of a mammary carci- 
noma, in one by cervical ribs, in one by 
tuberculides of the skin, and in one by an 
infection with staphylococci. One case, 
sent to the sanatorium as having active 
pulmonary tuberculosis, had a pulmonary 
malignant tumor; another a decompensated 
heart. A chronic neuritis of both sciatic 
nerves was caused by a tuberculous spondy- 
litis of the seventh thoracic vertebra. A 
tuberculous coxitis was simulated by tuber- 
culous lymph nodes.—/4 Fehldiagnosen bei 
Tuberkulose der Lungen, Knochen und 
Gelenke, H. Maendl and E. Waltuch, Wien. 
klin. Wehnschr., December 22, 1927, xl, 1601. 
—(M. P.) 


Errors in Diagnosis of Pulmonary 
Tuberculosis.—The mistakes in the diag- 
nosis and management of tuberculosis fall 
into three groups: (1) diagnosis on_in- 
sufficient evidence, (2) failure to detect 
tuberculosis when present and (3) mistakes 
in management after the diagnosis is made. 
The constitutional symptoms usually present 
in tuberculosis occur also in diseases such as 
hyperthyroidism, diabetes, and other dis- 
eases, and, unless they are supplemented 


by certain “key” symptoms or signs, they 
should never be regarded as more than 


suggestive. Undue significance is often 
attached to certain physical signs which of 
themselves are only to be regarded as sug- 
gestive of the presence of active tubercu- 
losis. A lack of thoroughness and an 
unfamiliarity with correct methods of 
eliciting physical signs are frequent mistakes. 
The history, symptoms, physical, X-ray and 
laboratory findings should all be carefully 
considered and checked over for possible 
mistakes or errors at least in all questionable 
cases before sending them to a sanatorium. 
Eleven cases are submitted in detail illus- 
trating the common mistakes made by the 
author not only in diagnosis of tuberculosis 
but in the management of cases after 
diagnosis. Seven of the most common 
mistakes made in the treatment of such 
cases are also taken up in some detail. 
Briefly some of the most common mistakes 
in diagnosis, as illustrated in case-reports, 
are as follows: /: Because of suggestive 
history, symptoms and physical signs, 
though not conclusive, a patient was sent 
away to cure without an X-ray having been 
taken. Later X-ray examination was neg- 
ative for any evidence of past or present 
ulmonary tuberculosis. 2: Chronic sinus 
infection with cough, expectoration, slight 
fever are often diagnosed to be pulmonary 


tuberculosis. With a more careful history 
and study of symptoms, together with 
X-rays of the sinuses, one will more likely 
make the correct diagnosis. 3: A patient 
with a history of having “cured” in a 
sanatorium, a few basal rales present and a 
single sputum examination which was 
reported positive, was diagnosed wrongly as 
having pulmonary tuberculosis and sent to a 
sanatorium. It was later proved that she 
had sinus infection, but no tuberculosis. 
The laboratory had made the mistake in 
reporting the sputum positive. More than 
one test should be made. 4: Another case 
with suggestive history, symptoms and 
signs of pulmonary tuberculosis was proved 
to be bronchiectasis by the use of lipiodol. 
5: A woman with a history of repeated 
haemoptysis, cough and expectoration was 
suspected to be tuberculous. X-ray follow- 
ing the use of lipiodol revealed no tuber- 
culosis but dilatation of the bronchi of the 
left lower lobe. 6: Symptoms and signs 
suggestive of tuberculosis were regarded of 
no significance in a case with mitral stenosis. 
Later, however, it was found the patient had 
been suffering from the former trouble as 
well as the latter. Other cardiac lesions 
and aneurysm of the aorta were diagnosed at 
first or suspected of being tuberculosis, later 
to have the correct diagnosis made. The 
common mistakes made in the management 
of a tuberculosis patient may be summarized 
as follows: /: Failure to appreciate and 
instruct the patient in regard to absolute 
rest. 2: Overfeeding. 3: Failure to teach 
the patient about his disease. 4: Failure 
to recognize symptoms suggesting intestinal 
tuberculosis. Such symptoms are failure 
to gain weight, especially in a patient who 
has been doing well, loss of appetite and 
vague indigestion, irritability, and sometimes 
constipation, occurring in a patient whose 
lung condition was improving or stationary. 
5: Neglect of details; lack of specificity. 
6: Neglect of operative procedures of 
proved value such as pneumothorax, phren- 
icotomy or __ thoracoplasty. 7: The 
“outdoor-job” patients do better at their 
old jobs even though they necessitate inside 
work. Outside work is not essential and is 
regarded frequently to be harmful if the 
patient is unaccustomed to outdoor work.— 
Mistakes We Make in the Diagnosis and 
Treatment of Pulmonary Tuberculosis, H. F. 
Stoll, Boston M. & S. J., December 1, 1927, 
cxcviit, 1017.—( H. McL. R.) 


Errors in Diagnosis of Pulmonary 
Disease.—The most frequent diseases, 
erroneously diagnosed tuberculosis are 
influenza, anaemia, chlorosis, heart disease, 
and cancer. The correct diagnosis becomes 
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particularly difficult when pulmonary tuber- 
culosis coéxists with any one of the conditions 
enumerated above. Tuberculosis is fre- 
quently diagnosed in the presence of a disease 
simulated by tuberculosis; this mistake 
occurs in influenza, chronic pneumonia, 
chronic sepsis, cardiac disease, particularly 
when it leads to haemoptysis by infarction 
or congestion, pulmonary tumors, chronic 
pulmonary abscesses, bronchiectasis, and 
thoracic lymphogranulomatosis.— Hdufige 
Fehldiagnosen in der Lungendiagnostik, 
L. Petschacher, Wien. klin. Wchnschr., July 
5, 1928, xli, 964.—(M. P.) 


Diagnosis of Pulmonary Cavities.— 
Recently certain notions appear to have 
achieved general currency, as follows: /: 
The extreme frequency of ulcerative proces- 
ses in chronic pulmonary tuberculosis. 2: 
The very great frequency of cavities clinically 
impossible of diagnosis (“silent cavities’). 
3: The prime importance of radiography 
in diagnosing cavity in tuberculosis: This 
last is especially emphasized, and there is 
no doubt that the systematic use of the 
X-rays in the diagnosis of pulmonary tuber- 
culosis represents as important a fact as the 
publication of Laennec’s Traité de l’auscul- 
tation médiate, or Koch’s discovery of the 
tubercle bacillus. X-ray diagnosis has 


profoundly modified our ideas on the 
stethacoustic diagnosis of pulmonary lesions, 
and has taught the clinician modesty by 


showing up his mistakes. At first severely 
criticized, then adopted, later a victim of its 
success, the new method has run its cycle. 
This reflection was caused by the reading of 
a work of Lazare-Maulde, who stated that 
83 per cent of pulmonary cavities were 
“silent.” One must assume that Lazare- 
Maulde did not miss hearing any of the 
sounds which might reveal an ulcerative 
lesion, hence the matter of interpretation 
arises. What are the true auscultatory 
signs of pulmonary cavities? Pathological 
Pulmonary Sounds in Chronic Pulmonary 
Tuberculosis. I: Breath-Sounds: Rist has 
recently established the fact that all the 
varieties of breath-sounds are the result of 
transmission to the auscultated wall by the 
pulmonary parenchyma of the normal 
glottic sound. Cavernous breathing then 
results from: /: Presence of a zone of con- 
densation capable of transmitting the 
glottic sounds. 2: Existence of a cavity 
giving this sound a special timbre. JJ: 
Pulmonary Réles: Of what do these consist? 
What is their origin? How interpret and 
classify them? There are many terms, 
some applied to the same sound, and other 
cases in which different sounds are given the 
same name. Two main divisions may be 


cited: (a) sonorous and sibilant (bronchial) 
rales, and (b) crepitant rales. A: Sonorous 
and Sibilant Réles: Lazare-Maulde believes 
that these originate in the subglottic airways, 
but it is interesting to note that they may be 
observed in purely laryngotracheal affections. 
Most authors assume that they result from a 
contraction of the bronchial lumen by 
swelling of the mucosa or by contraction of 
the muscles of Reissessen. As a matter of 
fact, such a contraction artificially produced 
gives rise, not to rales, but to altered breath- 
sounds. These musical sounds suggest 
rather a membrane set in movement by the 
air-current. According to this more logical 
view sonorous and sibilant rales are caused 
by incomplete obstruction of large air- 
passages by pathological secretions. B: 
Crepitant Rdles: These are characterized by 
fineness, abundance, equality of volume, and 
phase of respiration when produced. They 
are generally considered to result from the 
abrupt separation of the alveolar walls at 
inspiration. C: Bubbling Réles: All rales 
may be assumed to be caused by conflict 
of pathological secretions and air-current, 
either in the respiratory passages or in 
disintegrating lung tissue. Parenchymal 
rales are more apt to be inspiratory, bron- 
chial to occur with both phases. Under 
the generic term “bubbling rales” may be 
grouped all except the crepitant and the 
sibilant-sonorous rales. ‘These may be sub- 
divided into: /: Simple Bubbling (Subcrepi- 
tant) Rdle: This is the usual stethacoustic 
sign of chronic pulmonary tuberculosis. 
They may be divided according to size, 
number, depth, etc. 2: Consonating Bub- 
bling Réle: This rale is modified in timbre 
by the neighborhood of a cavity, which 
transmits the glottic sound. Friction- Réles: 
This appellation corresponds to no clearly 
defined pulmonary or pleural sound and its 
use is regrettable. There are rAles; there are 
friction-sounds; they may be interspersed. 
The rdle belongs to the lung, the friction 
sound to the pleura, and ordinarily they are 
readily distinguishable. Friction sounds are 
usually heard only at the base, those de- 
scribed by some authors in the surpaspinous 
and clavicular fossae being either muscle 
sounds or indistinct rales. Moist Rédles: 
This term, also, should disappear, because 
inexact and confusing. Pathologically, all 
rdles are moist, or mucous, but the term is 
sometimes applied to coarse rAles in tubes of 
larger calibre. Crepitations or Crackles: 
For some these are dry sounds. Laennec 
himself distinguished dry and moist crepitant 
rales. Bezancon and deJong have de- 
scribed the crackle as a rAle of special 
timbre, slightly sonorous, slightly clanging, 
pathognomonic of early tuberculous foci. 
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It might thus seem to represent an isolated, 
small consonating rale. As it is so differently 
used and variously described, it had better be 
abandoned. Stethacoustic Diagnosis of Pul- 
monary Cavities: Classically, the stethacous- 
tic diagnosis of cavity in tuberculosis rests 
on the three fundamental signs of cavernous 
breathing, gurgling, pectoriloquy. The last 
is really only an evidence of condensation of 
the pulmonary parenchyma. What we 
have now discovered is the greatest fre- 
quency of cavities which present none of 
these classical signs. One might, therefore, 
be inclined to say that in the vast majority 
of cases tuberculous cavity gives no particu- 
lar auscultatory signs, were it not for the 
fact that systematic checking by roentgeno- 
graphs has entirely transformed our ideas as 
to the auscultatory signs of cavities. A few 
clinicians from the beginning, including 
Dumarest, have insisted on the great diag- 
nostic value and frequency of the consonating 
rile. Dumarest did not wait for radio- 
graphic confirmation to assert that conso- 
nating rales, even if isolated, are sufficient 
to diagnose ulcerative tuberculosis, and 
constitute the habitual sign of this. Giraud 
has verified this statement by roentgeno- 
graphic controls. Concordance between this 
sign and the cavity’s image is the rule, 
nonconcordance the exception. The excep- 
tions may be listed thus: /: Rales origi- 
nating from a focus contiguous to (a) 
encapsulated pneumothorax, (b) bronchial 
dilatation, (c) lung compressed by exudate, 
(d) tracheal conduction. 2: Large super- 
ficial rales of corticopleuritis (Jacquerod). 
3: Simple bubbling rales issuing from a 
dense area (Dumarest). 4: Large bubbling 
rales from larger air-passages. Actually, 
most of these exceptions are readily dis- 
tinguished. It is curious that Lazare- 
Maulde never mentions consonating rales. 
He does, however, mention the presence of 
moist crackles over “silent cavities,” and it 
seems likely that these correspond to the 
consonating rale. Consonating rales and 
gurgles are really only different phases or 
stages of the same sound. Rdentgenographic 
Diagnosis of Pulmonary Cavities: These are 
manifest on the film or screen by a dark ring. 
The zone circumscribed by the cavity’s ring 
is ordinarily slightly clearer than surround- 
ing pulmonary parenchyma, and the ring 
shades off outwardly into pericavernous 
tuberculous infiltration. To be considered a 
cavity such an annular image ought to fulfil 
these conditions: /: To be situated at a 
certain distance from the hilum. 2: To be 
of a certain volume, for instance, the size 
ofa pea. 3: To present a complete contour. 
Other confirmatory indications are: /: 
Bronchus of drainage, which shows as a 


clear band limited by two dark lines joining 
the cavity’s shadow to the hilum (Ameuille). 
2: The lower pole of the annular image will 
frequently show (a) an opening in the 
circle, representing the outlet into the 
bronchus, and (b) flattening due to accumu- 
lation of secretions. 3: Filling with lipiodol 
on injection into the bronchial tree. This is 
of value only when positive, and most 
cavities are not injectable. 4: Roentgenog- 
raphy in different positions. 5: Artificial 
pneumothorax (Sergent); it is doubtful 
whether this is justifiable for diagnostic 
reasons only. False Cavity Images: Is 
there much likelihood of confusing the 
cavity’s image with other annular shadows 
of different origin? Unhesitatingly, no, in 
the vast majority of cases. The arguments 
of the “cavernists”’ and “anticavernists” 
have been well summarized by Burnand. 
In spite of the well-recognized facts about 
cavities, many phthisiologists persist in 
regarding as noncharacteristic images about 
which there can be little question, largely 
because auscultation has in the past so 
often deceived them. Possible sources of 
error to be eliminated are: /: Annular 
shadows due to bronchovascular crossing 
or interweaving. These are usually near 
the hilum and change of position exposes 
their true nature. 2: Dark shadows of a 
more or less circular contour. These are 
also generally near the hilum and may be 
similarly exposed. 3: Encapsulated pneu 
mothorax. This is the great subject of 
controversy. Clinical differentiation is often 
difficult and may be impossible. However, 
one roentgenographic sign, described by 
Bernou, is of utmost importance, namely, 
the angle of incidence of the annular shadow 
and the parietal wall. In the presence of 
pulmonary cavity there is always a continua- 
tion of the rounded contour to the periphery, 
whereas the circle is abruptly interrupted in 
encapsulated pneumothorax. This finding 
has been verified in known cavity and pneu- 
mothorax cases and is an absolute distinction, 
except in the case of central interlobar 
pneumothorax, a very exceptional condition. 
When cases of interlobar annular shadows 
have come to autopsy, cavities have invari- 
ably been found (Sergent, Dahlstedt, 
Roubier, etc.). 4: Pleural thickenings. 
This question has caused more discussion 
than it merits. The theory originated in 
America, where it has also been vigorously 
contradicted, that pleural thickenings, the 
residua of localized or perifocal pleurisies, 
could give rise to pseudocavity images. It 
is not very plausible. Adhesions and 
thickenings are shown ordinarily, not by 
rings, but by streaks or shadows with 
poorly defined margins. It would be sur- 
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prising if such an annular thickening should 
show in all its incidences a regular circular 
form. Also, anatomical proof is lacking. 
DeJong and Pestel, to be sure, presented 
before the Societé-médicale des hépitaux de 
Paris a single observation which they 
thought confirmed the opinion of the 
American authors. This case gave (1) 
the clinical history of a tuberculous cavity. 
(2) an absolutely typical cavity image 
radiographically, (3) a necropsy protocol 
revealing the existence of a cavity whose 
dimensions and site corresponded almost 
exactly to those of this image. 5: Irregu- 
larities caused by ossification of costal 
cartilages (Bezancon, et al.). These should 
not be difficult to differentiate. 6: Circles 
of tuberculous granulations in the lymph 
spaces surrounding one or more lobules 
(precavity images, very frequent according 
to Jacquerod). Such images may either 
progress or retrogress and disappear. 7: 
Bronchial dilatations. It is not so excep- 
tional to see tuberculosis develop in the 
walls of a_ bronchiectatic cavity. The 
question may then arise whether we are 
dealing with a tuberculosis with cavity or 
a bronchiectasis. Bronciectasis may re- 
veal any of the following aspects: (1) no 
characteristic image at all, unless an opaque 
medium is injected; (2) the appearance of a 
dense sclerosis, most common in adult cases 
of long standing, and shown by an extensive 
dark shadow, associated with evidence of 
retraction of organs; (3) a cloudy appearance, 
with alternating dark and clear streaks; 
(4) typical juxtaposed annular shadows; 
(5) an annular image simulating pulmonary 
cavity (Assmann). After consideration of 
all the above, however, these conclusions 
seem warranted: /: In the vast majority 
of cases, a well-defined annular shadow, in 
a patient who spits or has spat tubercle 
bacilli, means a tuberculous cavity. 2: 
Noncavity annular images are generally 
easily identified if several pictures be taken 
in different positions. 3: The ease of 
diagnosis depends largely on the quality of 
the film. Jnvisible Cavities: Invisibility may 
result from: /: Masking by other shadows, 
(a) pleural, (b) thoracic, osseous, (c) pul- 
monary (dense fibrosis or massive lobitis 
(Bernard). 2: Atypical appearance, such as 
very irregular walls, honeycombing, etc. 
(Graeff and Kupferle.) 3: Permeability of 
its walls to X-rays. This may result from 
adhesions of liquid secretions and caseous 
debris, the presence of a perifocal congestive 
zone, or of fibrous cicatricial tissue. Really 
invisible cavities are very rare. Obliteration 
of Cavities: Jacquerod early drew attention 
to this and many publications have followed, 
including those of Piquet and Giraud. 


Nobody to-day denies that a series of 
pictures can reveal total and definite oblitera- 
tion of cavitary images. That these cor- 
respond in most cases to an actual disap- 
pearance is evidenced by associated clinical 
facts. It is true that certain causes of error 
exist, such as the lack of visibility of very 
thin walls after resolution of congestive 
phenomena. Disappearance of cavity 
images may occur in any of the following 
ways: /: Gradually, accompanied by typical 
cicatricial phenomena and usually retraction. 
There is left a dark streak with characteristic 
radiating lines. 2: Rapidly, with absence 
of cicatricial residue or displacement. Such 
cases must, however, be viewed with sus- 
picion and confirmed by at least three films 
at regular intervals over a six months’ 
period. Importance of Roentgenography in 
Diagnosis of Pulmonary Tuberculous Lesions: 
Roentgenographic and auscultatory findings 
should be mutually corrective and comple- 
mentary, although in the majority of cases 
the greater and more precise information is 
furnished by roentgenography. Observa- 
tion of pulmonary tuberculosis without it is 
incomplete. [very noteworthy incident in 
its course should be the occasion for a new 
observation. Prognosis of Cavities: The 
classical pessimism must be to a certain 
degree revised. Recently Bacmeister and 
Piesbergen have estimated that 25 per cent 
of cavities are curable. Bernou’s term 
“benign cavities’ should, however, be 
reserved for those causing no functional or 
general symptoms suggesting activity and 
showing only a thin annular image in an 
almost normal pulmonary field. Most 
pathologists are still pessimistic regarding 
cavities, and Graeff believes that patients 
with well-marked cavitation should be 
excluded from sanatoria. Recently Giegler 
has examined 72 cases of supposedly cured 
cavity and found active foci of infiltration 
in every one. The general principle, that a 
destructive lesion left to itself does not get 
well, ought still to dominate our notions of 
phthisiotherapy. Especially should one 
avoid using -exceptional X-ray demonstra- 
tions as an argument against artificial 
pneumothorax, a form of intervention which, 
while no panacea is actually the only really 
and rapidly effective method of treatment at 
our disposal.—De la sémiologie des cavernes 
pulmonaires tuberculeuses, (avec une digression 
sur la pathogénie et la classification des bruits 
pathologiques du poumon), A Giraud, Rev. d. 
l. Tuberc , June, 1927, viii, 305.—(A. P.) 


X-Ray Disappearance of Cavities.— 
The more or less complete retrogression of 
images and shadows of cavity, as shown by 
serial radiography establishes the fact that 
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certain lesions may disappear completely, 
either under hygienic-dietetic cure, or in 
some cases even with the patient continuing 
at his work in the city, under no special care. 
Jacquerod, in his recent book, has shown 
beautiful illustrations of resolution in a 
case of abortive tuberculosis of the right 
apex, two cases of discrete miliary tubercu- 
losis, three of tuberculous bronchopneumonia, 
and one of combined bronchopneumonia and 
cavity tuberculosis, with complete oblitera- 
tion of the cavity. Sergent and others have 
shown films attesting the disappearance of a 
large left upper-lobe cavity in a young 
woman of 28, and almost complete clearing of 
an active caseous right upper-lobe tubercu- 
losis. The difficulty is in knowing certainly 
the lesions corresponding to the images, as 
certain authors think that much of the 
mottling or clouding is due to congestive 
or exudative phenomena rather than organ- 
ized lesions. Others are convinced that 
ulcerocaseous lesions can entirely resolve. 
All that can be done is to read the films taken 
during different stages of evolution and to 
compare them with the clinical signs. Some 
cases show such complete clearing that the 
pulmonary fields resemble normal paren- 
chyma. These are exceptional. More often 
large opacities become smaller and _ less 
marked. Excavated areas may disappear 
entirely, and this may occur in several ways, 
as (1) by disappearance of surrounding 
infiltration and flattening out by voluminous 
emphysema, (2) by fibrous transformation 
and contraction of the walls, and (3) by a 
fine cicatricial replacement, surrounded by 
healthy tissue.—L’effacement des images 
radiologiques pathologiques du poumon, A. 
Courcoux and Gilson, Section d’études scien- 
tifiques de de la Tuberculose, 
December 11, 1926, reported in Rev. d. l. 
Tuberc., June, 1927, viit, 397.—(A. P.) 


Sputum Diagnosis of Pulmonary 
Tuberculosis.—Following the decision of 
the Congress of Strasbourg to pursue further 
this investigation of a controversial matter, 
Cordier carried out his studies, the results 
of which he publishes. He left out of 
consideration the relative value of different 
staining methods, preparation, homogeniza- 
tion, etc., and took no account of possible 
filterable atypical forms. Those who ex- 
pectorated sputum had it first subjected to 
direct examination; later, if negative, to 
homogenization after enrichment according 
to Fave’s method. If twice negative by 
this procedure, guinea-pig inoculation was 
performed. Nonspitters were given potas- 
sium iodide and simultaneously their stools 
were examined. In practice, all of this 
procedure can rarely be carried out, because 


of insufficient personnel and of expense. 
Homogenization carelessly performed may 
yield falsely positive results from contamina- 
tion. The following procedure is recom- 
mended: J: For Diagnosis: (a) If a reliable 
laboratory, homogenization, then inocula- 
tion. (b) If an unknown laboratory, direct 
examination in series. 2: For Checking Up 
During Sanatorium Cure: Direct examina- 
tion. 3: For Determining Definite Arrest or 
Cure: Homogenization and if negative, 
inoculation. The patients in the group 
investigated fell into these groups: /: Pa- 
tients with suspected tuberculosis, finally 
eliminated. 2: Manifest pulmonary or 
laryngeal cases in which bacilli were not 
demonstrable. 3: Pulmonary _ tuberculosis 
with positive sputum. 4: Manifest pul- 
monary tuberculosis with delayed bacterio- 
logical proof. 5: Patients with no definite 
clinical or radiological lesions, but with a 
positive sputum. The total number of 
patients was 1,486, of which 63 were elimi- 
nated as nontuberculous, 174 had only a 
single negative examination, and 22 were so 
gravely ill that there was no time for the 
examination, thus leaving 1,225. Of these, 
762 yielded immediately positive sputum, 
396 only after repeated homogenization or 
inoculation, and 87 were constantly negative 
during the first series of examinations. Of 
these, however, all but 27 were later found 
positive, and these were specially studied 
and followed. Conclusions: I: The presence 
of tubercle bacilli in the sputum is an almost 
absolute rule in the course of active pulmo- 
nary tuberculosis. A: There exists, however, 
a limited number of patients who will not 
show them. After elimination of non- 
tuberculous lesions, we have: /: Cicatrized 
cases, inactive. 2: Those with artificial 
pneumothorax, not active. 3: A few rare 
cases of active progressive tuberculosis. 
These make up about 1 to 2.5 per cent of 
cases, and are of special interest because 
they may be erroneously called nontuber- 
culous and deprived of proper sanatorium 
care, or may be badly managed in making 
social or military decisions. //: The clini- 
cal forms most apt to show a negative 
sputum are: /: Infantile and juvenile type. 
2: Chronic miliary tuberculosis. 3: Post- 
pleuritic basal tuberculosis. 4: Incipient 
bronchoalveolitis. 5: Sclerotic and torpid 
forms. JII: This absence of bacilli from 
the sputum is not permanent; if activity 
develops or continues, sooner or later bacilli 
will appear. Thus, there is no permanently 
closed tuberculosis, except as it remains or 
becomes cicatrized. JV: The presence of 
tubercle bacilli in the sputum is not an 
invariable proof of activity. The existence 
of dangerous carriers, themselves in apparent 
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health or with insignificant lesions, should be 
recognized. Finally, transitory emission 
of tubercle bacilli may occur during the 
course of acute respiratory infections. V: 
Arrest cannot be called complete until after 
six months of complete and constantly 
negative findings, repeated once or twice a 
month. VJ: The number of bacilli found 
yields some information as to the extent of 
ulcerated surface, but not as to activity or 
prognosis. Their morphology yields no 
useful information.—Valeur sémeiologique 
de l’examen bactériologique des crachats dans 
la tuberculose pulmonaire, V. Cordier, Rev. 
d.l. Tuberc., April, 1927, viii, 275.—(A. P.) 


Dark-Field Examination of Stained 
Sputum.—Before staining for dark-field 
examination the preparation must be 
perfectly dry. It is stained with carbol- 
fuchsin under mild steaming, and after 
cooling rinsed with water, decolorized with 
acid-alcohol (3 per cent), rinsed with 60 
per cent alcohol, then with water, stained 
with a weak watery methylene-blue solution, 
rinsed with water, and dried. The advan- 
tages of the dark-field illumination are that 
the detection of bacilli is easier and the 
search less fatiguing, and that more bacilli 
are found than by ordinary illumination.— 
Der mikroskopische Nachweis der gefarbten 


Tuberkelbacillen im Hell-Dunkelfeld, M. J. 
Gutmann, Beitr. z. Klin. d. Tuberk., 1927, 
levi, 308.—( H. J. C.) 


Herman’s Stain for Tubercle Bacilli.— 
This method, originally published in the 
Annales de l'Institut Pasteur, in 1889, and 
republished in 1908, although mentioned in 
most French bacteriological textbooks, has 
received little notice in Belgium; strangely 
enough, it is in Germany that this staining 
method was especially discussed and _ rec- 
ognized as superior to the Ziehl-Neelsen. 
In 1909 Cann, of Diisseldorf, reported his 
conclusions after a careful comparative 
study of the methods of Ziehl-Neelsen, 
Much and Herman; later Berka, Kayser and 
Bohm obtained similar results; and, finally, 
in 1920, Elisabeth Konsted, after studying 
1200 sputa by both Ziehl-Neelsen and 
Herman stains, concluded that the latter 
was superior both in the proportion of 
positive results and the clearness of the 
preparations. Distinctive Features: The 
aniline violets are well known to have 
remarkable coloring power. Crystal-violet, 
used by Herman, is readily obtained in a 
pure state. The preparation is fixed by 
ammonium carbonate, accelerated by 
heating and by addition of alcohol. Two 
solutions are used: /: Crystal-violet, 3 gm.; 
ethyl alcohol, 95 per cent, 100 cc. 2: Am- 


monium carbonate, 1 gm.; distilled water, 
100 cc. When ready to be used, 1 part of 
1 is mixed with 3 parts of 2. Sputum or 
exudate is smeared on slides, fixed in the 
flame and placed on a water-bath. Then, 
by means of a pipette, a small quantity of 
stain is allowed to cover its surface for 
about a minute. Decolorization is done 
by one-tenth nitric acid for a few seconds. 
The slide is then washed in water and 
immersed in 95 per cent alcohol until very 
faintly pale blue, washed, dried and ex- 
amined. Counterstaining, if desired, can 
be done with 1 per cent aqueous eosin, but is 
not necessary. Bech’s Technique: Seven 
hundred sputum specimens were examined 
by this method and by the Ziehl-Neelsen. 
For each slide there were determined the 
number of bacilli in 10, 30 and 50 fields, and 
the average per field determined. Negative 
sputa on direct examination were homogen- 
ized with equal parts of Javelle water and 
agitated, and equal parts of 95 percent alco- 
hol added. After agitation the specimens 
were centrifugated two or three minutes. 
The supernatant liquid was decanted and the 
clot washed with physiological salt solution, 
smeared, dried, fixed and stained. Com- 
parative Results: There were 21 sputa found 
positive by Herman’s method when negative 
by Ziehl’s. Of the homogenized sputa, 
10 showed tubercle bacilli only by Herman’s 
method. In 4,830 fields examined, 24,611 
tubercle bacilli were found stained by 
Herman’s method and 15,423 by Ziehl’s, 
giving Herman’s an average of 5.09 against 
3.19 per field for Ziehl’s. In only 4.1 per 
cent of specimens negative with Herman’s 
stain did homogenization reveal anything 
as opposed to 5.5 per cent with Ziehl’s. In 
189 cases Herman’s method was superior, 
in 18 Ziehl’s. Herman’s method shows up 
nongranular as well as granular forms. 
Serkowski, in an article in the American 
Review of Tuberculosis in 1923, estimated 
that it was possible to color 25 to 60 times 
as many tubercle bacilli as by the routine 
methods, and used a mixture of fuchsin and 
methyl-violet, with an alkaline carbonate 
as mordant. It is concluded that in all 
clinical laboratory work Herman’s method 
should replace that of Ziehl-Neelsen.— Le 
procédé de coloration de M. Herman pour le 
bacille tuberculeux, Bech, Rev. d. 1. Tuberc., 
January, 1926, xvii, 5—(A. P.) 


Modified Ziehl-Neelsen Stain.— 
Certain electrolytes cause a precipitation of 
the dye in carbol-fuchsin during staining, and 
the bacilli are then more intensely stained. 
For this reason sodium chloride was utilized 
in amount of 3 cc. of a 10 per cent solution 
in 100 cc. of carbol-fuchsin, a mixture that 
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gave optimal staining. This modified 
carbol-fuchsin contains a precipitate at 
room temperature but not at incubator 
temperature, and is stable for eight months. 
In smears of old cultures, showing mainly 
granules by the Ziehl-Neelsen stain, there 
occurred thick solid dark red rods with this 
combination. Two hundred sputa were thus 
stained comparatively with the Ziehl- 
Neelsen method, and 94 were positive by the 
new method while 85 were positive by the 
Ziehl-Neelsen method. Tubercle _ bacilli, 
ground in a ball-mill until they were non-acid- 
fast by the Zichl-Neelsen procedure, revealed 
isolated well stained acid-fast bacilli of 
typical morphology with the modified 
method.—Kine Modifikation des (Ziehl- 
Neelsenschen Fdarbeverfahrens fiir Tuberkel- 
bacillen, I’. B. Cooper, Ztschr. f. Tuberk., 
1927, xlvii, 474.—( H. J. C.) 


Comparison of Enriching Methods.— 
A comparison of the sulphuric-acid (Lowen- 
stein and Sumiyoshi) and antiformin 
methods for cultivating tubercle bacilli from 
contaminated materials revealed the latter 
to be superior to the former. Thirty-eight 
specimens from various sources (26 sputa, 
4 urines, 3 faeces, 2 pus and 3 pathological 
secretions) were studied. As a _ culture 
medium for the growth of tubercle bacilli egg 
proved most satisfactory.—Zur Frage der 
Kultur des Tuberkelbacillus und ihrer 
Verwendung zur Diagnose der Tuberkulose, 
FE. Herrmann, Centralbl. f. Bakt., Abt. I., 
Orig., 1927, cii, 169.—(H. J. C.) 


Cultivation of Tubercle Bacilli in 
Diagnosis.—The culture determination of 
tubercle bacilli by means of the antiformin 
method is considered by the author to be 
equal in value to the Hohn or Liwenstein 
procedure. It is believed that by this pro- 
cedure it is not necessary to wait for 10 to 
20 days for the appearance of macroscopic 
colonies, but that acid-fast bacilli can be 
found microscopically in small clusters by 
examination of the culture spread.—Der 
kulturelle Tuberkelbacillennachweis in der 
diagnostischen Praxis, N. Meyer, Centralbl. 
f. Bakt., Abt. I., Orig., 1927, citi, 345.— 
F.C.) 


Hohn’s Isolation of Tubercle Bacilli.— 
The demonstration of tubercle bacilli by 
culture from autopsy material may be 
desirable for various reasons. It may be 
diagnostically important when the histologi- 
cal changes are not characteristic or too much 
damaged by putrefaction. By culture ex- 
periments one may study the relative 
frequency of bacilli in various types of 
lesions, and material will be obtained for the 


differentiation of bacilli in their various 
types. After trying with unsatisfactory 
results different procedures, Hohn’s modifica- 
tion of Léwenstein’s acid method was 
successfully applied to 130 specimens. It 
was found that 6 per cent sulphuric acid is 
preferable in some cases to a higher concen- 
tration. Contamination occurred only in 4 
to 6 per cent of the tubes. Most colonies 
became visible on the fifteenth to twentieth 
day. No definite relation could be estab- 
lished between the number of colonies 
obtained and the character of the tissue 
lesions. There was frequently a dispropor- 
tion between the number of bacilli demons- 
trable in the tissue sections and the number of 
colonies, indicating that probably large 
numbers of bacilli in cavities are dead. 
The opposite relation was found in young 
epithelioid tubercles. It is possible that 
non-acid-fast tubercle bacilli are present 
in such lesions. Hohn’s method yielded 
good results even with material which, 
having been removed from the body for a 
considerable length of time, had undergone 
complete putrefaction. The method is 
dependable, cheap, and easy to perform.— 
Tuberkelbazillenziichtung aus der  Leiche, 
C. Neuhaus, Centralbl. f. allg. Pathol. u. 
path. Anat., May 20, 1928, xlii, 337.— 
(M. P.) 


Hohn’s Isolation of Tubercle Bacilli.— 
As a result of experiences with the Hohn 
procedure, it is believed that the use of 10, 12 
and 15 per cent of hydrochloric acid in place 
of sulphuric acid is less injurious to the 
tubercle bacillus, and in many cases favorable 
to their isolation. However, animal inocu- 
lation is to be preferred, on account of its 
greater certainty, especially when the 
material is contaminated with spore-forming 
microérganisms.—Die Ztichtung von Tuber- 
kelbakterien aus verschiedenen  ausgangs- 
materialien mit Hilfe des sogenannten 
Sdurebehandlungsverfahrens, M. Seelemann 
and LH. Klingmiiller, Centralbl. f. Bakt., 
Abt. 1, Orig., 1927, civ, 482.—( H. J. C.) 


Hohn’s Isolation of Tubercle Bacilli.— 
Hohn’s isolation of tubercle bacilli is recom- 
mended in diagnosis. The results obtained 
were once positive, in disagreement with the 
animal test, and the animal inoculation was 
positive three times in disagreement with 
the culture findings. The earliest appear- 
ance of positive cultures was within 5 days, 
the majority within 11 to 16 days, and a 
number in from 25 to 30 days, while in 2 
cases positive results occurred only after 2} 
months. The procedure is especially recom- 
mended for the examination of stools for 
tubercle bacilli, since other acid-fast rods 
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will not grow by the method.—Zur Diagnose 
der Tuberkulose, P. Clairmont, Centralbl. f. 
Chir., 1927, liv, 3167.—( H. J. C.) 


Hohn’s Isolation of Tubercle Bacilli.— 
The Hohn method of cultivating tubercle 
bacilli was used on 160 specimens. It 
satisfactorily freed the material from con- 
taminating microérganisms, and proved to 
be a valuable diagnostic aid. Especially in 
the examination of urine and pus the culture 
method possesses definite advantages over 
microscopic examination. For the usual 
examination of sputum the culture method 
is not as suitable, on account of its compli- 
cated character and the long period of 
observation required, although in individual 
cases it may also be of value here.—Die 
Ziichtung des Tuberkelbacillus nach der 
Methode von Hohn, G. Schrader, Centralbl. 
f. Bakt., Abt. I., Orig., 1927, cit, 163.— 
(8. 


Hohn’s Isolation of Tubercle Bacilli.— 
Hohn’s modification of Léwenstein’s method 
for the isolation of tubercle bacilli was used 
on 85 specimens. The results were satis- 
factory. The actual results are not recorded. 
— Beitrag zur Ziichtung von Tuberkelbazillen, 
A. Jacobi, Klin. Wchnschr., December 24, 
1927, vi, 2472 —(M. P.) 


Hohn’s Isolation of Tubercle Bacilli.— 
Hohn’s modification of Léwenstein and 
Sumiyoshi’s method for the isolation of 
tubercle bacilli from contaminated material 
by means of sulphuric acid proved very 
successful. From microscopically positive 
material, cultures were obtained in nearly 
100 per cent. Antiformin treatment did not 
yield nearly as good results. In every case 
in which inoculation of a guinea pig was 
positive a culture was obtained. The 
optimum pH for the growth of the bacilli 
is about 6.2. Strains from different patients 
were morphologically very different, but 
identical strains were recovered from the 
same patient on several occasions.—Prak- 
tische Ergebnisse mit der Tuberkelbacillen- 
ztichtung nach Hohn, T. Matthies, Klin. 
Wehnschrft., February 19, 1928, vii, 351.— 
(M. P.) 


Hohn’s Isolation of Tubercle Bacilli.— 
Hohn’s modification of Liéwenstein’s method 
for the cultivation of tubercle bacilli in 
diagnosis was applied to 114 specimens in 
which tuberle bacilli could not be demon- 
strated microscopically. Thirty-one of these 
samples yielded cultures. Almost any kind 
of material is suited for the procedure; 
exceptions are materials which contain 
spores, such as dust, sewage and usually 
faeces.—Uber die diagnostische Verwend- 


barkeit der Tuberkelbazillenziichtung nach der 
Methode von Hohn, W. Hauptmann and 
J. Burtscher, Wien. klin. Wechnschr., January 
19, 1928, xli, 84.—(M. P.) 


Comparison of Inoculation and Cul- 
ture Methods.—Forty sputa were exam- 
ined, to determine whether scanty tubercle 
bacilli, as found by staining methods in the 
sputum, could be found better by guinea-pig 
inoculation or by Léwenstein’s culture 
method. ‘The contaminating bacteria were 
destroyed by means of 10 or 20 per cent 
sulphuric acid, and the final product planted 
upon glycerine-potato or egg medium, in 
addition to inoculation into guinea pigs. 
The animal experiments gave 11, the egg 
medium 6, and the potato medium only 5 
positive cultures. The animal test is, 
therefore, more sensitive than the culture 
method, and gives a higher percentage of 
positives. The tubercle bacilli grew upon 
the egg medium in an average of 18 days, 
and on glycerine-potato medium only after 
31 days. Since, however, in one case the 
animal test was negative and the culture 
positive it is recommended that in the case 
of questionable sputa both methods be 
utilized.— Tierversuch und Kulturverfahren 
zum Nachweis von Tuberkelbacillen im 
Sputum, I, Schmidt, Centralbl. f. Bakt., 
Abt. 1, Orig., 1927, ci, 364.—(H. J. C.) 


Technique of Pulmonary Stereo- 
roentgenography.—Only a short time ago 
insufficient apparatus and sources of electric 
energy permitted only flat pulmonary 
images, which taken at a short focal dis- 
tance, 50 to 70 cm., with a time over three- 
quarters of a second, and defective technique, 
hurt more than helped the clinical diagnosis 
of pulmonary tuberculosis. Several years 
ago Ameuille and Gally stimulated the 
profession to use largely stereoroentgeno- 
graphs, but these were usually at a short 
focal distance, with not over 6 cm. between 
the two positions of the cathode. ‘To get in 
the entire chest, large films, 40 x 50 cm., had 
to be used, and very slight movement or 
change of position spoiled the superimposed 
images. The method here described uses 
large focal distances between 1.10 and 2.50 
metres, or about eight times the thickness of 
the subject. Intensities of 50 to 80 ma. are 
used, and the time reduced to about a tenth 
of a second. All manoeuvres are reduced to 
pressing a button and no assistance is 
required. A hundred films can be taken ina 
morning without difliculty.— Remarques con- 
cernant la technique de la stéréoradiographie 
pulmonaire, M. Dioclés, Section d études 
scientifiques de V'Oeuvre de la Tuberculose, 
January 8, 1927, reported in Rev. d.l. Tuberc., 
June, 1927, viii, 409.—(A. P.) 
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Directed X-Ray Exposures.—Certain 
diagnostically important details which can- 
not be clearly recognized on the usual X-ray 
films can be demonstrated clearly by making 
serial partial exposures in various directions, 
focusing only on the desired detail. Two 
illustrative cases are reported with photo- 
graphs to demonstrate the usefulness of the 
method.—Die gezielte Aufnahme in der 
roentgenologischen Lungendiagnostik, R. 
Klingenstein, Klin. Wehnschr., December 
24, 1927, vi, 2462.—(M. P.) 


Roentgenography of Mediastinum.— 
The roentgenographic diagnosis of disease 
processes in the mediastinum is difficult. 
On the roentgen film a diffuse cellulitis in the 
mediastinum will produce a_ generalized 
widening of the shadow. ‘This is suggestive 
of acute mediastinitis, but in itself is not 
characteristic. The commonest cause of 
chronic inflammations in the mediastinum 
are lymph-node and pulmonary tuberculosis. 
They are most often manifested by irregulari- 
ties in the cardiac silhouette as a result of 
adhesions to the pericardium. Mediastinal 
tumors cast shadows which stand out sharply 
against the surrounding lung and rarely 
invade it. Aneurysm of the aorta is often 
confused with mediastinal tumors. The 
differential diagnosis between these two 
conditions depends upon the detection of 
expansile pulsations and its differentiation 
from transmitted pulsations. Lymphatic 
and myelogenous leukaemia frequently 
involve the bronchial and mediastinal lymph 
nodes along with other lymph nodes of the 
body. The enlargement may be extreme, 
and the individual nodes grow enormously, 
producing the picture of a true mediastinal 
tumor, or it may cause enlargement of the 
nodes in the region of the pulmonary artery, 
with which they are easily confused. In 
Hodgkin’s disease there is tumefaction of the 
intrathoracic lymph nodes. They are ho- 
mogenous and well defined, and the intensity 
of the shadow is faint. The outline of the 
individual nodes is often maintained; in 
tuberculosis and anthracosis increased dense 
irregular shadows are produced.— Roentgeno- 
logical Consideration of the Mediastinum, 
W. W. Belden, Am. J. Roentgenol. & Rad. 
Therap., January, 1928, xix, 36.—(W. I. W.) 


Value of Lateral Roentgenographs.— 
The routine use of lateral views in the study 
of the lungs, pleura and mediastinum is of 
very definite value. Abnormal shadows seen 
in anteroposterior views are often more 
accurately located and their probable nature 
more easily determined by the lateral view. 
This is particularly true when the lesion is 
behind or in front of the heart. In abnormal 


cases of pulmonary tuberculosis the lateral 
view may be of much assistance in showing 
the location of cavities and the full extent 
of involvement, but it is not recommended 
in an early tuberculous involvement as the 
superposition of the lungs easily obscures the 
finer changes.— The Value of Lateral Views 
of the Thorax, S. Brown and H. B. Weiss, 
J. Am. M. Ass., January 21, 1928, xc, 
187.—(G. L. L.) 


Physical and X-Ray Examinations of 
Chest.—The findings on physical and 
X-ray examination of the lungs show some 
variation in nearly all instances, and in a 
small percentage the differences are very 
marked. The ability of the process in the 
lung to produce shadows depends upon the 
power of the various elements making up the 
structures to intercept the rays, and this 
varies approximately according to the fourth 
power of the atomic number of their com- 
posing elements. ‘Therefore, on the plate, 
small lesions may show perfectly if composed 
of elements whose atomic number is high, 
and large ones may not show at all if the 
atomic number of the chief component 
elements is low. Lesions nearest the plate 
(taken at a distance of 40 inches) show best, 
because the tissues nearest the tube are over- 
penetrated and consequently fail to intercept 
the rays and produce shadow. Therefore, 
there is considerable variation in plates 
taken anteroposteriorly compared with those 
taken posteroanteriorly. If a small lesion 
lies near the surface of the chest-wall nearest 
the tube, it may not be detected at all by the 
roentgen ray. This error is lessened, but 
not eliminated, if the tube is some distance 
from the patient. When small lesions are 
suspected on physical examination, the 
patient should be placed dorsoventrally if 
the lesion is suspected anteriorly, and 
ventrodorsally when suspected posteriorly, 
or, what is better, plates should be taken in 
both directions.—Certain Factors Mililating 
against Accurate Correlation of Physical 
and Roentgen Ray Examinations of the 
Chest, F. M. Pottenger, Am. J. M. Sc., May, 
1928, cluxv, 674.—(W. I. W.) 


X-Ray Diagnosis of Pulmonary 
Tuberculosis.—One of the most important 
aids which roentgenology can give consists 
in differentiating benign and malignant 
types of lesions. Such differentiation re- 
quires great experience and flawless tech- 
nique. It is a frequent and grave mistake 
to overemphasize the obvious and dense 
shadows of old cirrhotic lesions, and to 
overlook the soft shadows of fresh processes. 
Single examinations yield information only 
in regard to the actual status; developments 
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must be interpreted by repeated films. The 
X-ray diagnosis cannot be substituted for 
careful clinical investigation; similar X-ray 
lesions may cause vastly different symptoma- 
tology. An early diagnosis of cavitation is 
impossible without X-ray studies; the same 
thing is true of early infraclavicular infiltra- 
tions.—Was leistet die Réntgendiagnose tu- 
berkuléser Lungenverdnderungen fiir den 
praktischen Artz?, H. v. Hayek, Wien. 
klin. Wehnschr., June 21, 1928, xli, 891.— 
(M.P.) 


Roentgenography of Miliary Tuber- 
culosis.—Recently radiographic diagnosis 
has been much emphasized for miliary 
tuberculous lesions and their appearance has 
been described in detail by Burnand, Rist 
and others. The case cited seemed to show 
these changes but the clinical course was that 
of fibrous tuberculosis. It was a young girl 
of 18 who had had some respiratory symp- 
toms two years before and haemoptysis a 
year before. A more recent haemoptysis was 
followed by profound asthenia and bacillif- 
erous expectoration with slight evening fever 
and wasting. However, eventually the 
course was favorable, with distinct improve- 
ment after several months in a sanatorium. 
The first picture, January, 1926, showed a 
slight clouding, with many fine punctate 
opacities, predominating on the right, but 
occupying a large part of both fields. On 
closer study these had a clover-leaf form and 
a corymbic distribution suggesting a lobular 
topography. There was a slight increase 
in the interstitial markings. It seemed 
reasonable to assume that there existed a 
tuberculous lobulitis and not a_ miliary 
granular process.—De Jl’interpretation de 
certains aspects granuleux radiographiques, 
F. Bezangon, P. Braun and G. Duhamel, 
Section d'études scientifiques de l’Oeuvre de la 
Tuberculose, January 8, 1927, reported in 
Rev. d. 1. Tuberc., June, 1927, viii, 406.— 
(A. P.) 


Limitations of X-Rays in Pulmonary 
Diagnosis.—The size and intensity of 
shadows on the roentgen picture is dependent 
upon many factors, such as the strength of 
the current, the tube, the period of exposure, 
etc. Only under most favorable conditions 
can the roentgen picture be accurately inter- 
preted diagnostically. Especially important 
are all these factors when making compara- 
tive pictures.—Réntgenoskopie und Ront- 
genographie bei der Lungentuberkulose, A. 
Genersich, Beitr. z. Klin. d. Tuberk., 1927, 
lxvi, 300.—( H. J.C.) 


Bronchography.—Several cases are re- 
ported in which iodized oil was introduced 


into the tracheobronchial tree by the 
“passive” method. Technique: No prelim- 
inary medication is necessary and the 
patient is allowed to eat as usual. The 
anterior surface of both anterior faucial 
pillars is swabbed with a 10 per cent cocaine 
solution. In less than 10 per cent of cases, 
it is necessary to anaesthetize the posterior 
pharyngeal wall in addition to the anterior 
pillars. As soon as the larynx upon at- 
tempted deglutition remains immobile the 
anaesthesia iscomplete. Because the anaes- 
thaesia is only temporary, it is essential to 
place the patient under the fluoroscopic 
screen immediately after the completion of 
theanaesthesia. He is instructed to take the 
iodized oil (1 or 2 ounces), which is previously 
warmed, into his mouth. The head is 
tipped backward, and the body leaned 
slightly toward the side which one desires 
to fill. In this position he takes short 
breaths, during which time the iodized oil is 
aspirated into the trachea. During fluoro- 
scopy, the patient is turned in different 
directions, thus eliminating the possibility 
of making a false diagnosis of dilatation of 
the bronchial tree, due to the superimposi- 
tion of two bronchi. Conclusion: Bronchog- 
raphy is a well-recognized and invaluable 
procedure in diagnosing many obscure path- 
ological conditions of the tracheobronchial 
system. Because of the complexity of the 
methods employed in introducing contrast 
substances into the tracheobronchial tree, 
bronchography has had a rather limited 
application in the past. The “passive” 
introduction of contrast media into the 
tracheobronchial tree extends the application 
of bronchography to a much larger group of 
cases, because of its simplicity and because it 
is neither unpleasant nor dangerous to the 
patient. Bronchography is especially indi- 
cated in those cases presenting chronic 
pulmonary symptoms, and should not be 
denied a patient who is suspected of having 
tuberculosis.— Bronchography. Introduction 
of Iodized Oil into the Tracheobronchial Tree 
by the “Passive” Method, A. Ochsner and 
W. Nesbit, Am. J. Med. Sci., February, 
1928, clxuxv, 175.—(W. I. W.) 


Lipiodol in Diagnosis.—In the elucida- 
tion of obscure lung conditions there is no 
such thing as a “simplified method” of using 
iodized oil. This measure should only be 
resorted to in obscure lung conditions when 
other diagnostic methods have failed. The 
very small percentage of lungs showing 
bronchiectasis postmortem supports the 
view that it isan uncommon disease and that 
the term is loosely applied to many suppura- 
tive lung conditions. No method of using 
iodized oil is a good one, unless, as a prelim- 
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inary step, there is a thorough cleansing of 
the pus from the tracheobronchial tree. 
After the trial of various methods of using 
lipiodol it is admitted that no technique has 
been developed that makes it of any great 
use in most lung-abscess cases. Abscess 
cavities usually communicate so imperfectly 
with the bronchi that the injected substance 
outlines the bronchi surrounding the abscess, 
leaving the involved region itself blank, and 
the diagnosis is then made by exclusion. 
Bronchoscopy and the use of lipiodol are 
contraindicated in tuberculosis patients. 
Experiments on dogs showed that 40 per cent 
solutions of lipiodol injected into the terminal 
bronchus of a normal lung will give the 
picture of lung abscess. ‘To prevent this 
error weaker solutions should be used. The 
technique of pneumonography at present 
advocated is as follows: Thorough cleansing, 
by bronchoscopy, of the bronchi and the 
terminal bronchioles. ‘The oil at body tem- 
perature is then placed in the main bronchus 
of the affected lung, at about the spot 
which best favors flowing by posture tothe 
pathological area, as determined previously 
by physical and X-ray examinations. The 
bronchoscope is then withdrawn, and the 
patient placed in the most favorable position 
for getting the oil into the desired area. It 
has been found almost impossible to obtain 
fluid-levels of lipiodol in real lung abscesses, 
because the abscess is usually filled with pus 
and only drains out its overflow. Conclu- 
sions: 1: Simplified methods of using lipio- 
dol are not of real diagnostic aid in obscure 
lung conditions. Thorough cleansing of the 
bronchial tree as a preliminary is essential. 
2: Real lung abscesses can usually be shown 
only by exclusion, that is, by mapping out 
the normal lung about them with lipiodol, 
the reason for this being that they are not 
empty cavities but are usually filled with 
secretion and only draining out their 
overflow, this outlet being in many cases far 
removed from a bronchus explorable with the 
bronchoscope. 3: It is very easy, by inject- 
ing a terminal bronchus with lipiodol, to 
give the appearance of a lung abscess in the 
X-ray picture. 4: The best results so far 
have been obtained by placing the lipiodol in 
the bronchus of the affected lung, at a loca- 
tion favoring its flow by gravity toward the 
pathological area, this flow being helped 
along by change of posture of the patient. 
It is probable that a still better technique can 
be developed. 5: Bismuth-subcarbonate 
powder is superior to lipiodol in certain lung 
conditions, probably in stenosis of a bronchus 
due to any cause whatever, and in the case of 
foreign bodies. 6: Lipiodol swallowed by 
mouth is useful in the diagnosis of tracheo- 
bronchial fistula—Pneumography by Lipio- 


dol, Its Present Uses and _ Limitations, 
D. C. Smyth and LeR. A. Schall, Boston 
M. & S.J., November 17, 1927, cxcvii, 891.— 
(B. T. McM.) 


Lipiodol in Tuberculous Serositis.— 
Injection of light and heavy lipiodol (5 cc. of 
each) in various types of tuberculous 
serositis may be a useful procedure for 
delimitation of certain encysted collections 
of fluid by X-ray, since the heavy lipiodol 
sinks to the bottom of the fluid and the light 
remains on top. Furthermore, since the 
peritoneal fluid of guinea pigs, inoculated 
intraperitoneally with this substance, showed 
a marked polynuclear response, and since it 
has often been observed that chronic tuber- 
culous serositis with lymphocytes predom- 
inating improves when polynuclears appear, 
it was hoped that a beneficial therapeutic 
effect would be noted. Eight cases were 
treated, 5 of hydropneumothorax, 1 of pyo- 
pneumothorax, 1 of chronic pleurisy, and 1 
of pericarditis with effusion. Study of the 
fluids before and after injection of lipiodol 
failed to show, especially in the hydropneu- 
mothoraces, any regular alteration of the 
leucocytic formula, possibly because of the 
small amount injected. The vitality of the 
leucocytes did not appear to be altered. 
Many were loaded with oil globules. The 
clinical results did not come up to expecta- 
tions since large pleural effusions were not 
appreciably affected. One serofibrinous 
pleurisy and one small hydropneumothorax 
disappeared rapidly following treatment. 
Temporary amelioration occurred following 
repeated injections in a case of tuberculous 
pericarditis. The general effects of treat- 
ment were also disappointing. In one 
instance a severe flare-up of the pulmonary 
disease occurred several days after injection, 
followed by the development of empyema. 
In another case haemoptysis occurred within 
a month and there was a dissemination of 
the disease. No outward effects were noted 
in those with discrete parenchymal lesions, 
and their general condition improved. 
Anatomical study of the lungs of the cases 
that died showed that lipiodol is well ab- 
sorbed through the tuberculaus pleura, and 
may be carried to the infiltrated areas by 
leucocytes. It did not penetrate organized 
tuberculous lesions but areas of fresh or 
beginning infiltration. It is possible that 
this absorption may favor sclerosis, but it is 
accompanied by a congestion so intense and 
diffuse as to be very likely to aggravate the 
lesions, and cause haemoptyses and broncho- 
genic disseminations. Lipiodol should not, 
therefore, be injected into a pleural cavity 
when there is active disease in the underly- 
ing lung.—Des injections lipiodolées comme 
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procédé d’exploration et de traitement des 
sérites tuberculeuses, N. Fiessinger and A. 
Lemaire, Presse Méd., February 17, 1926, 
no. 14, 209.—(E. H. K.) 


Iodized Oil.—lIodized oil injected into 
the lungs of cats by way of the trachea is 
well tolerated when the amount does not 
exceed 1.5 cc. per kg. body-weight. The 
oil remains in the lungs for long periods; in 
a number of cases, animals killed four 
months after injection showed the presence 
of this substance in the air-sacs. In a few 
instances iodized oil was injected into the 
lungs of cats with a respiratory infection 
(snuffles). These animals got rid of the 
oil much quicker than the healthy cats. 
This may be explained on the supposition 
that the animals with “snuffles’”? squeezed 
the oil from the lungs into the pharynx by 
sneezing, from whence it was swallowed. 
The pulmonary reaction stirred up by the 
oil in the lungs is confined to the cells 
“lining” the alveolar wall, commonly spoken 
of as the respiratory epithelial cells. These 
cells, being normally macrophages in a 
resting state, transform themselves under the 
influence of the introduced oil into wandering 
phagocytes, devouring the oil and storing 
it in their cytoplasm as fine and coarse 
granules. These cells likewise proliferate, 
forming large cellular masses resulting in 
localized destruction of the normal pulmo- 
nary structure. In none of the 44 cats used 
did the iodized oil lead to sclerotic changes 
in the lungs.—IJntratracheal Injection of 
Todized Oil. Experimental Studies, B. M. 
Fried and L. R. Whitaker, Arch. Int. Med., 
November 15, 1927, xl, 726.—(W. I. W.) 


Intratracheal Injections of Lipiodol.— 
Those conditions which can be more readily 
diagnosed by intratracheal injections are 
first of all suspected cavities when the under- 
lying cause is obscure. Positive sputum 
usually makes the procedure unnecessary in 
tuberculosis, but for bronchiectasis or other 
nontuberculous cavities it is most helpful. 
The technique consists of using a specially 
constructed needle, modelled much like a 
tracheotomy cannula, except that it is very 
sharp and will readily pierce the cricothyroid 
membrane. A small amount of local anaes- 
thetic put in the trachea checks the cough, 
and then the oil may be instilled. This 
method is very adaptable for children. 
Bronchiectatic conditions are readily dis- 
cernible and the different types can be 
differentiated. Other cavities, such as 
abscesses or cysts, may be studied by this 
method. Some benefit is noted following the 
instillation of lipiodol in these chronic 
nontuberculous conditions.—Diagnosis of 


Bronchiectasis and Lung Cavities by Intra- 
tracheal Injections of Lipiodol, P. F. Armand- 
Delille, Tubercle, September, 1927, viii, 557.— 
(B. H. D.) 


Oleothorax.—Experimental evidence is 
presented to show the innocuousness of 
gomenol in oleothorax. Its use in human 
cases has not been harmful, and in rabbits 
the pleural membrane has not been injured 
by either gomenol or lipiodol. There is 
also no toxic effect noted on other tissues 
near or distant. No marked _ bactericidal 
quality against tubercle bacilli can be 
ascribed to gomenol or lipiodol. Olive oil 
is noted as being absorbed from the pleural 
space, whereas paraffine wax remains un- 
absorbed for many months. It is suggested 
that oleothorax may well be tried in effusions, 
empyemata, or when adhesions are threaten- 
ing to obliterate a pneumothorax space.— 
Oleothorax, F. G. Chandler and S. R. Gloyne, 
Tubercle, September, 1927, viii, 563.— 
(B. 


Sero-Diagnosis of Tuberculosis.—A 
series of examinations with the Besredka, 
Matéfy and sedimentation tests at intervals 
of four weeks on 89 cases are recorded. 
Among these, 83 were cases of pulmonary 
tuberculosis and 6 were nontuberculous. 
Among 16 third-stage cases the Besredka 
test was persistently negative in only one, 
that had widespread progressive phthisis 
with unfavorable prognosis. In 5 cases 
there resulted a final negative reaction with- 
out clinical explanation. In the rest of the 
cases the Besredka test was persistently 
positive, the sedimentation test gave low 
values and the Matéfy reaction was irregular. 
Tuberculin administration was without 
influence upon the Besredka reaction, while 
the sedimentation reaction, in contradiction 
of the clinical improvement, showed a 
definite diminution of rate. For the early 
diagnosis of tuberculosis the Besredka test is 
absolutely valueless. A constant positive 
curve was obtained in only 40 per cent of 
clinically definite cases of tuberculosis (66 
per cent open cases). On the whole, sedi- 
mentation reaction was most valuable, the 
Matéfy reaction least and the Besredka 
reaction intermediate.—Serodiagnostik der 
Tuberkulose mitlels Komplementbindung nach 
Besredka (B. R.), Matéfyreaktion (M. R.) 
und der Bestimmung der Blutkor persenkungs- 
geschwindigheit (S. G.) durch Anlegung von 
Titerkurven, W. Hilgers and G. Herholz, 
Beitr. z. Klin. d. Tuberk., 1927, lxvi, 573.— 
(H.J.C.) 


Serum Changes in Tuberculosis.—In 
increased precipitation of the serum by 
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hysical or chemical means there is an 
increase in the globulin at the expense of 
the albumin. This is the basis of the 
Daranyi colloid-lability reaction, which 
utilizes combined alcohol and heat coagula- 
tion. Serum precipitation and refraction 
vary coincidently with increase or decrease 
of the tuberculous process. An increased 
colloidal lability, which is dependent upon 
tissue destruction, indicates an active process 
in tuberculosis. In early cases of tuberculo- 
sis there occurs a normal refraction with a 
slightly increased colloid lability, and in 
chronic cases both valuesare increased. Low 
refraction with high colloid lability indicate 
severe tuberculosis with a serious prognosis. 
—Serumverinderungen bei Tuberkulose, J. 
v. Daranyi, Ztschr. f. Tuberk., 1927, xlviii, 
H. J. C.) 


Complement Fixation for Tubercu- 
losis.—Attempts were made to improve the 
antigen reported by the same authors some 
time ago, by varying its concentration, and 
by using various other hydrotopic salts for 
extraction. But the procedure as published 
originally, namely, the extraction of tubercle 
bacilli with a solution of sodium benzoate, 
yielded the most efficient antigens. This 
antigen, however, produces frequently incom- 
plete fixations with serum from tuberculosis 
rages although it was used in unusually 

igh concentrations. Attention was then 
given tolipoid antigens. Satisfactory results 
were obtained with an alcoholic extract of 
tubercle bacilli which has been subjected 
previously to extraction with epichlorhydrin. 
This antigen gives cross-fixation with 10 to 
20 per cent of Wassermann-positive sera. 
In pulmonary tuberculosis up to 85 per cent 
positive reactions were obtained, while sera 
from patients with extrapulmonary lesions 
reacted much less frequently. These studies 
demonstrate that lipoid antibodies are 
produced frequently in patients with tuber- 
culosis.—Weitere Untersuchungen zur Sero- 
diagnostik der Tuberkulose, F. Klopstock and 
C. Neuberg, Klin. Wchnschr., March 18, 
1928, vii, 537.—(M. P.) 


Complement Fixation with Neuberg- 
Klopstock Antigen.—The Neuberg-Klop- 
stock complement-fixation test, was tried 
on 700 tuberculous and _ nontuberculous 
subjects. Among 143 with active pulmo- 
nary tuberculosis, there were only 16 nega- 
tives, of which 3 had marked cachexia and 
2 amyloidosis. The grade of reaction did 
not parallel the severity of the disease, nor 
was there any relation between it and the 
type of tuberculosis. Among 25 clinically 
inactive cases the reaction was negative 19 
times, and among 16 clinically questionable 


cases positive 10 times. There was a marked 
reaction in 16 cases of serum-positive 
syphilis, in which no tuberculosis could be 
found. Milder reactions occurred in sepsis, 
typhoid fever, cystitis, cholecystitis, angina, 
scarlet fever, osteomyelitis, neurasthenia, 
and nervous conditions.—Erfahrungen mit 
den Tuberkulosereaktionen von Neuberg- 
Klopstock und Lehmann-Facius- Loeschke, 
Ilse Buddle, Beitr. z. Klin. d. Tuberk., 
1927, lxvi, 562.—( H. J. C.) 


New Complement-Fixation Antigen. 
—The author prepared a simplified antigen 
by extracting 0.3 gm. of dried pulverized 
tubercle bacilli in a Soxhlet apparatus with 
300 cc. of ether, allowing the ether to 
evaporate from the extract, and dissolving 
the ether residue in 200 cc. of 96 per cent 
alcohol with several hours agitation in a shak- 
ing machine. This antigen compares favor- 
ably with Besredka’s. The complement- 
fixation reaction is of clinical value in active 
disease processes of doubtful etiology.— 
Untersuchungen tiber die Komplementablen- 
kung bet Tuberkulose mit einem vereinfachten 
Antigen, A. Salomon, Ztschr. f. Tuberk., 
1927, xlviti, 467.—( H. J. C.) 


Flocculation Reactions in Pulmonary 
Tuberculosis.—The study of flocculation 
reactions in syphilis has led to the study 
of other apparently nonspecific serum 
reactions. Certain sera present such insta- 
bility that the addition of lipoids, lecithin, 
etc., provokes definite flocculation. This 
phenomenon has been especially studied by 
Sachs and Klopstock. It occurs rather 
frequently in tuberculosis, pregnancy, and 
patients with certain tumors. The tech- 
nique consists in inactivating the serum at 
56°C., diluting five times in physiological 
salt solution, and adding a given amount 
of alcoholic solution of lecithin diluted in a 
solution made from dry pure calcium 
chloride. The mixture is incubated at 37°C. 
for twelve to sixteen hours, and a reading 
made with the agglutinoscope. Sachs and 
Klopstock found that, whereas sera giving 
a positive Sachs-Georgi reaction only 
exceptionally gave the lability reaction, 
nearly 50 per cent of tuberculous sera were 
positive, as well as 37.5 per cent of those 
from tumor cases, and 29 per cent of those 
from pregnant women. The present study 
dealt only with the relation of the reaction to 
tuberculosis. Wassermann tests were carried 
out at the same time, using the Pasteur Insti- 
tute technique, with the Bordet-Ruelens an- 
tigen. Complement-fixation tests for tuber- 
culosis were done according to Goldenberg’s 
technique, using Besredka’s antigen with 
unheated serum. Sera from 257 cases were 
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studied, the patients belonging either to the 
Hopital Brugmann of Brussels, or the Army 
Health service. They were classified as: 
1: Definitely tuberculous, the diagnosis con- 
firmed by bacillary sputum. 2: Presumably 
tuberculous (clinical and radiological exam- 
ination). 3: Nontuberculous, so far as posi- 
sible of determination. In group 1 the 
lability reaction was positive in 67.9 per 
cent of cases. Contrary to the complement- 
fixation reaction, it is not specific, occurring 
also in pneumonia, aortitis, articular rheu- 
matism, chronic enteritis, and carbon- 
monoxide poisoning. There is, however, a 
frequent coincidence between the two re- 
actions. In patients suspected or free of 
tuberculosis a positive lability reaction with 
negative complement-fixation is quite fre- 
quent and without diagnostic value. Ab- 
sence of bacilli, together with a negative 
lability reaction, indicates a _ favorable 
prognosis. From the point of view of 
activity of the lesions the lability reaction 
may be of more value. Daranyi obtained it 
constantly in 66 active cases, and in the 
inactive it was negative. This point de- 
mands further investigation.—Sur la labilité 
du sérum dans la tuberculose pulmonaire, 
EF. Renaux and P. Kullman, Rev. Belge d. |. 
Tuberc., March-April, 1927, xviii, 71.— 
(A. 


Red-Cell Sedimentation.—This reac- 
tion is to-day widely used in Belgium, not 
only in phthisiology but in general medicine. 
It is generally recognized that it is non- 
specific, and is only a symptom comparable 
to temperature, pulse, or variation in weight. 
This paper deals with its alteration and 
behavior in relation to tuberculin treatment 
of pulmonary tuberculosis. As an Index in 
Selection of Patients: For tuberculin treat- 
ment to be successful some ability to react 
is essential. When sedimentation is much 
accelerated caution is advisable. The pro- 
gression and spacing of doses can also be 
controlled by the aid of this test. Accelera- 
tion of sedimentation indicates caution while 
slowing is an encouraging sign. As a Control 
in Ambulant Cases: Many patients continue 
tuberculin treatment after return to active 
life. Such a return will necessarily result 
in some symptoms suggestive of activity or 
unfavorable significance—loss of weight and 
appetite, perhaps some cough and expec- 
toration. Sedimentation tests will help to 
determine whether there isa real reactivation 
or not. It is well known that tuberculin is 
less easily tolerated by ambulant patients 
than by those at rest and pursuing hygienic- 
dietetic treatment. As a Control of Dosage: 
Positive or negative variations in the 
sedimentation reaction often precede other 


symptoms and may serve asa useful warning. 
Acceleration of sedimentation also persists 
after the disappearance of a constitutional 
reaction and is not necessarily in proportion 
to the severity of the latter. A return to 
normal usually takes 8 to 15 days, sometimes 
less, if the reaction was severe. Thus it isa 
valuable guide as to when to resume injec- 
tions after a reaction. Sedimentation is 
influenced not only by outspoken reactions 
but by apyretic ones, accompanied either 
by transitory or elusive signs or by such 
constitutional symptoms as lassitude, or by 
a single haemoptysis. Intercurrent infec- 
tions may affect sedimentation, so that some 
reservation is necessary before concluding 
that the tuberculosis is aggravated, and if 
doubtful the test should be repeated.— 
La réaction de sédimentation des globules 
rouges au cours du traitement de la tuberculose 
pulmonaire par la tuberculine, EF. Olbrechts, 
Rev. Belge d. 1. Tuberc., July-September, 
1926, xvii, 212.—(A. P.) 


Red-Cell Sedimentation.—The sedi- 
mentation of the red blood cells in certain 
pathological conditions was little studied 
until the work of Fahraeus. There is now 
fairly general agreement that it is of value 
in tuberculosis. Briefly, the test consists in 
the measurement of the rate at which the 
corpuscles of citrated blood sediment in a 
vertically placed tube. The Westergren 
method is used because it is time-saving. 
The anticoagulant is 3.8 per cent sodium- 
citrate solution, used in the ratio of one part 
to four of blood. Stabilized technique is 
very important. A capillary thermometer 
tubing of 1.5 mm. internal diameter is used. 
A column of citrated blood, 100 mm. in 
height, is most satisfactory, so that the 
results may be read off directly in per- 
centages. The rate of sedimentation varies 
at different times of the day and under 
different conditions of temperature, being 
increased in proportion as the temperature 
is raised. Therefore, all tubes are set up in 
the incubator at 37°, where the readings 
obtained are constant. The mechanism of 
the sedimentation reaction is not fully 
understood; however, it seems that the auto- 
agglutination of red corpuscles is an essential 
element. Apparently another factor is the 
ratio of plasma proteins one to another. 
With the method as described the sedimenta- 
tion rate (S. R.) in the healthy child should 
not exceed 10 mm. per cent in the first hour, 
or 21 mm. per cent at the end of the second 
hour; in healthy adults the rates are often 
smaller. No claim is made that the test is 
specific; therefore, it is of little diagnostic 
value. Papper states that the sedimentation 
rate of a normal individual is not altered by 
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the administration of tuberculin, but that it 
is notably increased in the blood of a tuber- 
culous person to whom tuberculin has re- 
cently been given. The author is unable to 
confirm this statement. In regard to prog- 
nosis, however, it is claimed that the test 
is a useful index of the subject’s condition, 
and its use is justifiable on this ground. 
Careful and repeated tests should be made 
with a stabilized technique. In some cases 
the S. R. has been observed to approach the 
normal, synchronously with the patient’s 
improved condition.— The Blood Sedimenta- 
tion Test in Tuberculosis, Brit. J. Tuberc., 
R. G. Bannerman, October, 1927, xxi, 207.— 
(H. McL. R.) 


Red-Cell Sedimentation.—A careful 
study of 200 classified cases revealed that the 
sedimentation rate and the nuclear indices 
substantiate the clinical findings and that 
considered with the temperature, weight, 
bacillary content of the sputum and the vital 
capacity, they make it possible to measure 
the constitutional balance of the patient. 
A method for performing the sedimenta- 


tion test with a small amount of blood 
is explained—An Analysis of Blood- 
Sedimentation Tests and Nuclear Indices in 
200 Classified Cases of Tuberculosis, S. L. 
Cummins and C. M. Acland, Tubercle, 
October, 1927, ix, 1.—(B. H. D.) 


Combined Red-Cell Sedimentation 
and Tuberculin Tests.—The  Grafe- 
Reinwein method, of combining subthresh- 
hold tuberculin injections with the sedimen- 
tation reaction, was modified, in that Old 
Tuberculin was replaced by Tebeprotin. 
Two days before the Tebeprotin injection 
(0.001 mgm. subcutaneously) and 24 hours 
afterward the sedimentation reaction was 
determined. In 70 cases of progressive, 
stationary and latent pulmonary tuberculosis 
there were 58, or 82.9 per cent, in which the 
combined reaction agreed with the clinical 
diagnosis.—Zur biologischen Diagnostik der 
aktiven Lungentuberkulose unter besonderer 
Beriicksichtigung von Tebeprotin und Blut- 
horperchensenkungsreaktion, M. Lauterbach, 
Ztschr. f. Tuberk., 1927, xlvii, 301.— 
(Hf. J. €.) ; 
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